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FINAL FINDING OF NO SIGNIFICANT IMPACT 
AND FINDING OF NO PRACTICABLE ALTERNATIVE FOR 

INSTALLATION OF A RANGE SAFETY LIGHTING SYSTEM 
AT AVON PARK AIR FORCE RANGE 

Pursuant to the Council on Environmental Quality regulations for implementing the procedural 
provisions of the National Environmental Policy Act of 1969, as amended, 40 Code of Federal 
Regulations (CFR) Parts 1500-1508, and 32 CFR Part 989, the Department of the Air Force has 
conducted an Environmental Assessment (EA) of the probable environmental consequences of 
the installation of a Range Safety Lighting System (RSLS) at A von Park Air Force Range 
(APAFR). 

DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 

Proposed Action: The Proposed Action is for the Air Force to install an RSLS around the 
perimeter of the north and south range complexes at APAFR to allow pilots conducting 
nighttime ordnance training to easily see APAFR. The RSLS would consist of 30 green and 
infrared spectrum lights elevated on 10-foot poles and evenly spaced around the perimeter of the 
north and south ranges. The lights would be operated one to two nights per week for up to a few 
hours. Air Force Instruction (AFI) 13-212, Range Planning and Operations (Section 4.15, Night 
Operations), states that Class B ranges must have light patterns to ensure positive range and 
target area identification unless an Operational Risk Management Assessment (ORMA) has 
determined otherwise. 

Alternative 1 (Preferred Alternative): Similar to the Proposed Action, Alternative 1 would 
install the RSLS but utilize exclusionary mapping to site the individual lights away from 
wetlands, floodplains, protected species and other resources in order to avoid as many 
environmental effects as possible. 

No Action Alternative: Under this alternative, the Air Force would follow procedures set forth 
in an ORMA to establish and maintain safe conditions for nighttime ordnance training. 

SUMMARY OF THE ANTICIPATED ENVIRONMENTAL EFFECTS 

Airspace Management and Safety 
There would be beneficial impacts with regard to Airspace Management and Safety. 

Surface Waters, Wetlands, and Floodplains 
Approximately 10 lights would be located in wetlands, but the impacts would be restricted to 
disturbance from the initial installation and periodic maintenance. Heavy machinery would not 
be used in the wetlands. No change to floodplain drainage or elevation would occur. Access 
routes have been designed to avoid wetlands and floodplains to the extent possible. Potential 
impacts to surface waters, wetlands, and floodplains would not be significant. Because 
AFI 13-212 states that range lighting needs to be on the perimeter of the ranges areas, the 
expansive wetlands or floodplains along the perimeter cannot be avoided. Though the Air Force 



has selected the least impactful route for accessing these areas, minor impacts to wetlands and 
the floodplain are unavoidable. Only one light would be sited in the floodplain. Thus, the Air 
Force has prepared a Finding of No Practicable Alternative. 

Biological Resources 
Impacts to biological resources would be potentially adverse in the near term for a small number 
of sites, but not significant overall in the long term. Tree clearing poses the biggest concern for 
protected species, namely the red-cockaded woodpecker, because some of the trees removed are 
within foraging habitat. Other species such as the Florida scrub jay and Florida grasshopper 
sparrow may experience temporary disturbance from installation activities, and infrequent 
recurring disturbance from maintenance actions. The scrub jay may benefit in the long term 
from some vegetation removal. To discourage bird predators such as hawks from perching on the 
lights and preying on scrub jays or grasshopper sparrows, the Air Force would erect bird spikes 
on the light poles. The operation of the system and the introduction of light to an area not 
previously illuminated is not likely to significantly affect protected species or wildlife in general. 
Research has shown that the green and infrared color of the lights would not attract migratory 
birds or affect resident types of birds and wildlife. 

Anthropogenic Resources 
Significant impacts to anthropogenic resources are not anticipated. Kissimmee Prairie Preserve, a 
state park located 7 miles southeast of the nearest lights on the south range is a popular nighttime 
recreation area for astronomers and stargazers. Light from the closest RSLS lights should not be 
powerful enough to affect sky conditions from 7 miles away. 

Cultural Resources 
Impacts to cultural resources would be potentially adverse to a small number of sites but not 
significant overall as long as surface inspections are conducted during the installation of the 
RSLS . Six light placement locations have the potential to adversely affect eligible or potentially 
eligible sites within the project area. 

Soil Resources 
Significant impacts to soil resources are not anticipated. Compaction and rutting is possible at a 
few locations where soil types contain a lot of moisture or organic material. Access to lights in 
these locations would occur during dry periods. 

FINDING OF NO PRACTICABLE ALTERNATIVE 

Alternative 1 would not result in changes to floodplain elevations. Access through the floodplain 
and installation within the floodplain is required for one of the light locations for the RSLS. The 
installation of one 1 0-foot pole in the floodplain is unavoidable because of the requirement to 
site the RSLS around the range perimeter. Alternative 1 would also place up to 10 lights in 
wetlands, which could not be avoided, in order to maintain the proper spacing that creates an 
identifiable outline of the impact areas as seen from the air. A single 10-foot pole per light does 
not change the function of the wetlands. Access for light pole maintenance would be on the 
existing disk lines used as a fuel breaks for wildfires. Taking the above information into 
consideration, pursuant to Executive Order 11988, Floodplain Management, and Executive 



Order 11990 Protection of Wetlands, and the authority delegated by Secretary of the Air Force 
Order 91.1, I find there is no prac6cable alternative to conducting the Preferred Alternative 
(Alternative 1) within the floodplain and that the action includes all practicable measures to 
minimize harm to the environment. This finding fulfills both the requirements of the referenced 
orders and 32 CFR Part 989.14 requirements for a Finding of No Practicable Alternative. 

FINDING OF NO SIGNIFICANT IMPACT 

After a review of the EA, Air Combat Command concludes that Alternative 1 would not have a 
significant adverse impact on the quality of the human or natural environment. Therefore, an 
Environmental Impact Statement is not required. This analysis fulfills the requirements of the 
National Environmental Policy Act, the President's Council on Environmental Quality, and 
32 CFR Part 989. 

Reference: Final Environmental Assessment for the Installation of the Range Safety Lighting 
System at A von Park Air Force Range, Florida, August 2010. 

I& $EP (0 
Date 
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1. PURPOSE AND NEED FOR THE PROPOSED ACTION 

1.1 INTRODUCTION 

The U.S. Air Force has prepared this environmental assessment to determine the effect of a 
proposed Range Safety Lighting System (RSLS) around the perimeters of the impact ranges at 
Avon Park Air Force Range (APAFR).  This analysis complies with the National Environmental 
Policy Act (NEPA) of 1969, as amended, 40 Code of Federal Regulations (CFR)  
Parts 1500–1508, and 32 CFR Part 989.  The Air Force is the lead agency.   
 
APAFR is a 106,073-acre bombing and gunnery range centrally located in peninsular Florida in 
Polk and Highlands Counties.  It is approximately 12 miles east of the city of Avon Park and 
15 miles northeast of the city of Sebring.  As a military installation, APAFR has a long history of 
use beginning in 1942, when the War Department purchased approximately 107,000 acres from 
Consolidated Naval Stores Company (U.S. Air Force, 1997).  APAFR is a geographically 
separated range that is under the command of the 23d Wing, Moody Air Force Base (AFB), 
Georgia.  The 23d Wing is under Air Combat Command (ACC).  Figure 1-1 shows the key 
features of APAFR. 

1.2 BACKGROUND 

Air Force Instruction (AFI) 13-212, Range Planning and Operations (Section 4.15, Night 
Operations), states that Class B ranges must have light patterns to ensure positive range and 
target area identification unless an operational risk management assessment (ORMA) has 
determined otherwise.  The Air Force has prepared an ORMA evaluating the need for the 
lighting system, and while the risk is low, the Air Force has elected to install the RSLS to 
establish as safe an environment as possible for nighttime ordnance delivery training.  The 
ORMA is included as Appendix A.  Through the Environmental Impact Analysis Process (EIAP) 
using the AF 813, the Air Force evaluated the proposed lighting and recommended an 
environmental assessment (EA).   

1.3 PURPOSE AND NEED 

The purpose of the action is to ensure that pilots utilizing the APAFR ranges have clear, 
unmistakable recognition of the ranges at night and that nighttime ordnance training can be 
conducted within Air Force safety guidelines as established in AFI 13-212, Section 4.15.  The 
lights would be beneficial to aircrews, many of which are not familiar with APAFR and some of 
which may be from foreign countries.   
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Figure 1-1.  Regional Setting of APAFR 
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2. DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 

2.1 PROPOSED ACTION: INSTALL RANGE SAFETY LIGHTING 

The Air Force proposes to install an RSLS on the north (Foxtrot/Bravo) and south (Charlie/Echo) 
range complexes.  These ranges encompass approximately 8,300 and 10,500 acres respectively.  
There would be a total of 30 lights encompassing the Foxtrot/Bravo and Charlie/Echo Ranges as 
shown in Figure 2-1.  For the purposes of this EA and for ease of reference, the proposed light 
locations are labeled 1 through 30.  The analysis of the Proposed Action assesses the impacts of 
establishing light around the perimeter of these ranges.     

2.1.1 Description of the Range Safety Lighting System 

Components and Specifications 

AFI 13-212 specifies that range perimeter lights should meet the following performance 
requirements: 

● Lights must be night-vision goggle (NVG) compatible, specifically not causing a 
“blooming effect” when viewed. 

● Lights must have the options or settings to allow them to be both invisible to NVGs, as 
well as only visible to NVGs.  NVG-invisible light falls within wavelengths of 430 to 
525 nanometers (nm).  NVG-only light falls within wavelengths of 700 to 850 nm. 

● Lights must have 360-degree horizon-to-horizon coverage, meaning they must be visible 
from any approach direction. 

● Lights must be visible by aircraft from 20,000 feet above ground level (AGL) 

● Lights must be able to provide up to eight hours of illumination per night. 

● Lights must have a self-contained power source, such as solar panels. 
 
APAFR personnel considered the above requirements when developing the RSLS specifications 
for the APAFR range.  The APAFR RSLS would consist of a solar-powered light source 
mounted on 10-foot poles, positioned at the corners of the ranges, and selected locations along 
the range perimeters.  The light source would be multiple light-emitting diodes (LED) encased in 
a clear dome (Figure 2-2 and Figure 2-3).  The diodes would emit both infrared and green light, 
which would fulfill the AFI 13-212 requirement of being both NVG-only visible (infrared) and 
NVG invisible (green spectrum).  Each unit would emit 120 lumens of steady or unblinking 
visible light in the green spectrum and invisible infrared light. As a comparison, a 100 watt (W) 
incandescent bulb emits approximately 1,600 lumens (California Energy Commission, 2010).  
Examples from a similar system installed at Saylor Creek Range at Mountain Home AFB, Idaho, 
are shown in Figure 2-2 through Figure 2-5.  More details on the RSLS specifications are 
provided in Appendix C. 
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Figure 2-2.  Light-emitting Diodes Used in the Saylor 

Creek Range RSLS 
 

 
Figure 2-3.  Range LED Light 

System Encased in Clear Dome 
 

 
Figure 2-4.  Solar-power Panel and LED 

Light at Saylor Creek Range 
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Figure 2-5.  Example of Range Safety Light 

Installed on 10-foot Pole at Saylor Creek Range 

LED Light Characteristics 

Each individual light unit would consist of an arrangement of four Luxeon V-StarTM green 
spectrum LEDs, which emit light at a wavelength of 505 nm, and a center cluster of 
LEDtronicsTM infrared LED lights, which emit light at a wavelength of 850 nm.  An example of 
this light arrangement as it would be installed at APAFR is shown in Figure 2-3.  APAFR 
personnel considered blue LEDs, which have been used at other ranges.  However, green LEDs 
of the variety found with the Luxeon V-StarTM are three to four times brighter than blue LEDs, 
while remaining invisible to NVGs. 

2.1.2 Installation (Installing in the Ground – Tree and Vegetation Removal)  

The lights would be spaced approximately one mile apart and at the corners of the ranges.  The 
Air Force would place the lights on the outside of and adjacent to existing range perimeter fence 
lines (Figure 2-6 through Figure 2-8) so that the installation could occur with as little tree and 
brush clearing as possible.  However, some tree clearing would be required.  Areas to be cleared 
would need to leave no more than four inch high stumps.  Stumps that are taller than 4 inches 
have the potential to hit the undercarriage of vehicles, particularly in pine plantations when 
harvesting tress.  In addition, trees would need to be limbed to eliminate ladder fuels that 
increase scorch height during prescribed burns and wildfires.   
 
All light locations can be accessed from main roads, from fence line service roads, or from 
plantation disk lines from main roads.  Exceptions are light location #18 where 0.3 miles must be 
traveled from a main road across a bahia grass cattle pasture.  Access would be with a 4 x 4 pick-
up.  Construction and maintenance would be delayed if seasonal conditions are unfavorable for 
trafficking.  Off-site road stabilization materials (e.g., shell, clay, yellow sand) will not be used 
for site access or maintenance.  The lights would not be placed in existing firebreaks so as not to 
interfere with controlled burn operations.  For stability, light poles would be encased in concrete 
in a hole dug to a depth of about 2 feet.   
 
During equipment installation and routine maintenance, the estimated footprint within which site 
surface disturbance could occur (Section 2.1.3) would likely not exceed 315 square feet (20 foot 
diameter circle centered on each light pole).  With 30 lights at 315 square feet disturbance per 
light, a total of 9,450 square feet or .22 acres of disturbance would occur under the Proposed 
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Action.  Disturbances would primarily be associated with the operation of vehicles within the 
site footprint.  This area does not include activities associated with line of sight vegetation 
maintenance.  Figure 4-2 and Figure 4-3 in Chapter 4 show an aerial view of all ranges and those 
light placement locations where tree clearing would be required. 
 

 
Figure 2-6.  South of Bravo Range: Terrain and Fence Line 

 

 
Figure 2-7.  Corner of Bravo and Foxtrot Ranges: 

Fence Line, Terrain, and Access Road 

2.1.3 Operation and Maintenance  

Operation 

The Air Force estimates the frequency of use would be one to two nights per week.  Lights 
would be able to operate up to 8 hours per night, though mission personnel would only turn on 
the lights as needed.  Mounted under a semicircular glass dome, lights would be visible from the 
air and from any horizontal direction.  The pedestal upon which the lights would be mounted 
would prevent the lights from shining directly downward.  Solar panels mounted on the light 
poles would collect power for storage in a 12-volt battery.  The Air Force would remotely 
control the lights via radio signal. 
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Figure 2-8.  Southwest Border of Bravo Looking 

Southwest Into a Buffer Area (Management Unit 3) 
Beyond the Fence Line 

Maintenance  

When maintenance is required, APAFR personnel would access the lights to the extent possible 
using existing roads and firebreaks.  Maintenance activities include replacing batteries, 
maintaining vegetation around the lights, and other maintenance related to repairs due to 
lightning or other events.  The Air Force assumes that lightning strikes will require up to six 
repairs or resets a year.  For lights within wetland areas the Air Force would wait until the dry 
season to effect repairs. 

Batteries 

The 12-volt batteries would be disposed of in accordance with APAFR hazardous materials or 
recycling guidelines. 

Line of Sight Considerations for Surrounding Vegetation 

APAFR personnel would maintain tree heights, clearing surrounding vegetation to the extent 
necessary to allow aircraft pilots a clear line of sight to the RSLS.  To adhere to visual guidelines 
described above, such as being able to see the RSLS at 20,000 feet AGL, APAFR personnel 
would trim or remove trees according to their height and proximity to a given light unit.  The 
height limitations for trees are more restrictive as one moves closer to the light unit.  Each 
lighting system may have a different tree-clearing radius, depending on the height of the 
vegetation and proximity of the tree to the light.  Vegetation and trees below the height of the 
lights (10 feet) would not be removed.  If vegetation and trees must be cut, cutting would occur 
only at the ground level using equipment such as chainsaws, and would not require any digging 
or vehicular machinery.  
 
The Air Force used luminosity equations to determine that the Luxeon V-StarTM light (grouping of 
four) would be visible at an altitude of 20,000 feet and a viewing angle of 69.2 degrees.  Figure 2-9 
illustrates that as the viewing angle of an approaching aircraft remains constant, so do the ratios of 
altitude versus distance from the light source.  Using these ratios, the height of vegetation that 
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would obscure the lights at a given distance was determined.  In Figure 2-9, a tree that is greater 
than 84 feet tall and located 200 feet from the light source would interfere with the approaching 
pilots’ ability to see the light.  A tree that is greater than 40 feet tall and located 80 feet from the 
light source would likewise require trimming or removal (Table 2-1).   
 

 
Figure 2-9.  Determination of Tree Trimming and Removal 

Protected Species Considerations 

The Florida scrub jay (FSJ) is a federally and state listed species that nests in low dense scrub.  It 
is anticipated that maintaining vegetation height around the lights would be beneficial to the FSJ.   
However, areas where lights are installed and vegetation is cut could serve as a perching spot for 
certain wildlife species, particularly avian predators of the FSJ.  Therefore, in order to prevent 
avian predators from perching on the lights, bird spikes would be added to devices located in or 
near FSJ habitat.  Bird spikes are an effective and safe solution to deter birds without harming 
people or wildlife, or interfering with electrical or communication transmissions. 

Other Periodic Maintenance 

Units may be damaged by lightning, which occurs frequently, and may require repair.  Based on 
lightning information provided to the contractor, it would be anticipated that up to six lights 
would be struck annually.  To minimize the potential for lightning damage, the Air Force would 
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allow some space between the existing fence and the light poles, so that any fence struck by 
lightning would not affect the RSLS.  In the event that a light is damaged, it would not need to be 
replaced immediately if season or weather conditions do not permit.  In the event maintenance 
activities would be expected to cause ground disturbance, Avon Park environmental personnel 
would be notified to monitor repairs. 
 

Table 2-1.  Representative Tree Removal Scenarios 
Distance from Light Source 

(in feet) 
Maximum Tree Height 

(not blocking line of sight) 

10 15 

20 18 

30 22 

40 26 

50 29 

60 33 

70 37 

80 40 

90 44 

100 48 

150 66 

200 84 

2.2 ALTERNATIVE 1:  INSTALL RANGE SAFETY LIGHTING AT ALTERNATE 
LOCATIONS 

Alternative 1 was developed in response to preliminary analysis of the light locations from the 
Proposed Action.  APAFR natural resources personnel examined Proposed Action light locations 
which were found to have potential environmental effects and selected locations that avoided 
these effects.   Thus, the Alternative 1 light locations were developed through a process of 
exclusionary mapping and field verification.  Figure 2-10 illustrates the Alternative 1 light 
locations.  Important noticeable differences for Alternative 1 are that on Bravo Range, Lights 
#10 and #12 were eliminated, and Lights #12A and #12B were added.  Like the Proposed 
Action, Alternative 1 would install 30 lights at 315 square feet disturbance per light, for a total of 
.22 acres of disturbance.  Access would remain the same for the alternative light locations.   
Other changes are less noticeable on Figure 2-10 because of the scale of the map, but changes 
typically involved moving a light a few hundred feet or less from its original proposed location. 
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2.3 NO ACTION ALTERNATIVE 

The No Action Alternative would be for the Air Force to continue to operate the specific areas 
on APAFR without the RSLS.  Current and future training would not have the increased safety 
benefit of the RSLS for their nighttime training.  Instead, the Air Force would maintain a safe 
range environment through a set of six procedures and management measures.  These 
procedures, explained in detail in Appendix A (the ORMA) are:   

● Identify the Hazard 

● Assess the Risk 

● Analyze Risk Control Measures 

● Make Control Decisions 

● Implement Risk Controls  

● Supervise and Review 

2.4 PUBLIC AND AGENCY INVOLVEMENT 

A public notice for the availability of the Draft EA was published in the Lakeland Ledger and the 
Sebring News-Sun on November 22.  The Draft EA was made available to the public by placing 
a copy of the document in the public libraries of Frostproof, Avon Park, and Sebring for a 30-day 
period beginning November 22.  Copies of the Draft EA were also provided to the governments 
of Highland and Polk Counties.  The response of Polk County to the Draft EA is presented in 
Appendix G.  No response was received from Highland County.  There were no comments from 
the public. 
 
Letters of consultation were provided to the U.S. Fish and Wildlife Service (USFWS) (Appendix 
E) and to the State Historic Preservation Officer (SHPO) (Appendix F) for protected species and 
cultural resources, respectively.  The appendices contain the response and concurrence letters 
from the USFWS and SHPO. Copies of the Draft EA and a Coastal Zone Management Act 
(CZMA) determination were provided to the Florida State Clearinghouse (Appendix D) for 
review, comment, and concurrence.   

2.5 ANTICIPATED ISSUES 

There are potential issues with the RSLS, as some types of lighting have been shown to affect 
birds, wildlife, insects, and plants.  The installation and maintenance of the system would require 
tree trimming or removal at some locations.  There is the potential that some of the trees 
requiring removal may be important habitat for protected species.  Noise and human presence 
could cause temporary disturbance to protected species.  Other light locations may contain 
cultural resources, which could be disturbed when holes are dug to install the light poles.  Some 
light poles may have to be installed in wetlands. 
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2.6 REGULATORY COMPLIANCE 

2.6.1 National Environmental Policy Act of 1969, as amended, 42 United States Code 
(USC) 4321–4347 

NEPA requires that federal agencies (1) consider the consequences of an action on the 
environment before taking the action and (2) involve the public in the decision-making process 
for major federal actions that significantly affect the quality of the human environment. 

2.6.2 National Historic Preservation Act of 1966, as amended, 16 USC 470 

The National Historic Preservation Act requires federal agencies to (1) allow the Advisory 
Council on Historic Preservation to comment before taking action on properties eligible for 
listing on the National Register of Historic Places (NRHP) and (2) preserve such properties in 
accordance with statutory and regulatory provisions. 

2.6.3 Endangered Species Act of 1973, as amended, 16 USC 1531–1544 

The Endangered Species Act (ESA) applies to federal actions in two separate respects.  First, the 
ESA requires that federal agencies, in consultation with the responsible wildlife agency (e.g., the 
USFWS), ensure that proposed actions are not likely to jeopardize the continued existence of any 
endangered species or threatened species or result in the destruction or adverse modification of a 
critical habitat (16 USC 1536 [a][2]).  Regulations implementing the ESA expand the 
consultation requirement to include those actions that may affect a listed species or adversely 
modify critical habitat.   
 
Second, if an agency’s proposed action would “take” a listed species, the agency must obtain an 
incidental take statement from the responsible wildlife agency.  The ESA defines the term “take” 
to mean “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt any 
such conduct” (16 USC 1532[19]). 

2.6.4 Coastal Zone Management Act of 1972, 16 USC 1451–1456 

Federal agency activities in coastal zones should be consistent with state management plans to 
preserve and protect coastal zones.  Lands for which the federal government has sole discretion 
or holds in trust are excluded from the coastal zone. 
 
The CZMA provides assistance to states, in cooperation with federal and local agencies, for 
developing land and water use programs for their respective coastal zones.  A state’s coastal zone 
extends seaward to 3 nautical miles, except for the Texas and Florida Gulf of Mexico coasts, 
where the coastal zone extends seaward to 9 nautical miles.   
 
The CZMA requires that any federal agency activity within or outside the coastal zone that 
affects any land use, water use, or natural resource of the coastal zone be carried out in a manner 
that, to the maximum extent practicable, is consistent with the enforceable policies of National 
Oceanic and Atmospheric Administration (NOAA)-approved state coastal management 
programs.  The Air Force has determined the Proposed Action would not have reasonably 
foreseeable effects to state coastal zone uses or resources, and the State of Florida has concurred 



Description of Proposed Action and Alternatives Regulatory Compliance 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page 2-12 
 Final 

with the Air Force conclusion (Appendix D, CZMA Determination).  If there were to be 
reasonably foreseeable effects, then the Air Force would ensure, to the maximum extent 
practicable, that the activities would be consistent with the enforceable policies of each 
respective state.  Both direct and indirect effects were considered.    

2.6.5 Clean Water Act of 1972, 33 USC 1251, et seq. 

The Clean Water Act (33 USC 1151, et seq. and 1251, et seq.) established a federal program to 
regulate and issue permits for, the discharge of dredged and fill material into the waters of the 
United States, including wetlands.  Section 404 pertains to wetlands.  Compliance with Section 
404 guidelines must be explicitly demonstrated before the U.S. Army Corps of Engineers 
(USACE) will issue a permit to fill, dredge, or otherwise alter a wetland.  Further, Section 401 is 
part of the Clean Water Act also, and compliance authority has been designated by the U.S. 
Environmental Protection Agency (USEPA) to the State of Florida.  Section 404 requires permit 
applicants to obtain state water quality certifications before a wetland permit can be issued. 

2.6.6 Clean Air Act as Amended 1990, USC 7401-7671 

Under 42 USC Sec. 7506 (c) (5), a general conformity applies only to federal actions undertaken 
in a nonattainment or maintenance area.  Because Florida is in attainment, a Clean Air Act 
general conformity analysis is not required for this action. 

2.6.7 Migratory Bird Treaty Act of 1918, 16 USC 703–712; 1997-Supp 

The Migratory Bird Treaty Act (16 USC 703, et seq.) was enacted to ensure the protection of 
shared migratory bird resources.  The Act prohibits the take, possession, import, export, 
transport, selling, purchase, barter, or offering for sale, purchase, or barter, any migratory bird, 
their eggs, parts, and nests, except as authorized under a valid permit.  The Act protects a total of 
836 bird species, 58 of which are currently legally hunted as game birds.  The USFWS 
regulations authorize permits for takes of migratory birds for activities such as scientific 
research, education, and depredation control.  The USFWS published a final rule in the Federal 
Register (effective March 30, 2007) that directly amended 50 CFR 21, Migratory Bird Permits, 
to authorize takes resulting from otherwise lawful military readiness activities (USFWS, 2007).  
This rule does not authorize takes under ESA, and the USFWS retains the authority to withdraw 
or suspend the authorization for incidental takes occurring during military readiness activities 
under certain circumstances. 

2.6.8 Environmental Impact Analysis Process, 32 CFR 989 

This regulation provides a framework for how the Air Force is to comply with NEPA and the 
Council on Environmental Quality (CEQ) regulations. 

2.6.9 Executive Order (EO) 11990, Protection of Wetlands 

EO 11990, Protection of Wetlands, directs all federal agencies, including the military, to avoid 
the destruction, loss, or degradation of wetlands wherever there is a practicable alternative.  The 
importance of public participation is also recognized by EO 11990, which directs each agency to 
have an early public review of plans for new construction in wetlands. 



Description of Proposed Action and Alternatives Regulatory Compliance 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page 2-13 
 Final 

AFI 32-7041, Water Quality Compliance, provides a general outline of basic water management 
regulations applicable to the Air Force.  Specific sections direct compliance with the Clean 
Water Act as enacted in governing USEPA and USACE regulations.  The AFI requires 
installations to secure permits in accordance with USACE regulations if construction activities 
impact installation wetlands.   

EO 11988, Floodplain Management, directs federal agencies to restore and preserve floodplains 
by not supporting development in floodplains; evaluating effects of potential actions; allowing 
public review of plans; and considering inland and water resource use. 
 
Federal agencies must evaluate any proposed activity to determine whether it would occur within 
a floodplain.  Agencies must address those areas that have a 1 percent chance of floodwater 
inundation in a given year (also known as a 100-year floodplain).  EO 11988 requires federal 
agencies to avoid adverse impacts associated with the occupancy and modification of floodplains 
and to avoid floodplain development whenever possible.  Parts of the floodplain that are also 
wetlands receive further protection under the USACE’s Section 404 Permit Program.   

2.6.10 EO 13186, Responsibilities of Federal Agencies to Protect Migratory Birds 

EO 13186, Responsibilities of Federal Agencies to Protect Migratory Birds, directs federal 
agencies whose actions may affect migratory birds to establish and implement a Memorandum of 
Understanding with the USFWS to promote the conservation of migratory birds. 
 
The Migratory Bird Treaty Act (16 USC 703–712; 1997-Supp) and EO 13186, Responsibilities 
of Federal Agencies to Protect Migratory Birds, protect migratory birds and their habitats and 
establish a permitting process for legal taking.  A migratory bird is defined by the USFWS as any 
species or family of birds that lives, reproduces, or migrates within or across international 
borders at some point during their annual life cycle.  Except as permitted, for normal and routine 
operations such as installation support functions, actions of the Department of Defense (DoD) 
may not result in pursuit, hunting, taking, capturing, killing, possession, or transportation of any 
migratory bird, bird part, nest, or egg thereof.  The DoD must address these routine operations 
through the Memorandum of Understanding developed in accordance with EO 13186 (DoD and 
USFWS, 2006).  Under the 2003 National Defense Authorization Act, the Armed Forces are 
exempted from the incidental taking of migratory birds during military readiness activities, 
except in cases where an activity would likely cause a significant adverse effect on the 
population of a migratory bird species.  As detailed in the final rule in the Federal Register 
(50 CFR 21), in this situation, the Armed Forces, in cooperation with the USFWS, must develop 
and implement conservation measures to mitigate or minimize the significant adverse impacts 
(USFWS, 2007).   

2.6.11 AFI 13-212, Range Planning and Operations 

This AFI establishes procedures for planning, construction, design, operation, and maintenance 
of weapons ranges and defines weapons safety footprints, buffer zones, and safest procedures for 
ordnance and aircraft malfunction. 
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2.6.12 AFI 13-201, Air Force Airspace Management 

The Air Force manages airspace in accordance with processes and procedures detailed in 
AFI 13-201, Air Force Airspace Management.  AFI 13-201 implements Air Force Planning 
Document 13-2, Air Traffic Control, Airspace, Airfield, and Range Management, and DoD 
Directive 5030.19, DoD Responsibilities on Federal Aviation and National Airspace System 
Matters.  The AFI 13-201 addresses the development and processing of Special Use Airspace 
and covers aeronautical matters governing the efficient planning, acquisition, use, and 
management of airspace required to support Air Force flight operations.  In addition to the 
above-referenced guidance documents, the Air Force utilizes Federal Aviation Administration 
(FAA) Order 7110.65R, Air Traffic Control, and FAA Order 7610.4, Memorandum of 
Agreement between Department of the Air Force and Federal Aviation Administration on Safety 
for Space Transportation and Range Activities. 

2.7 COMPARISON OF ALTERNATIVES 

Table 2-2 provides a comparison of alternatives based on analysis discussed in Chapter 4, 
Environmental Consequences.  Alternative 1 was developed through a process of exclusionary 
mapping to avoid as many environmental conflicts with the siting of the RSLS lights as possible. 
Thus, Alternative 1 would have the lesser environmental impact. 
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Table 2-2.  Comparison of Alternatives 

Resource Analyzed Proposed Action:  
Install RSLS 

Alternative 1:  
Install RSLS at Alternate Locations No Action 

Air Space Management 
and Safety 

 The RSLS would result in beneficial effects to 
airspace management and safety. 

Airspace management and safety benefits 
would be the same as for the Proposed 
Action. 

There would be no change 
with regard to the current 
airspace management and 
safety environment.  The 
procedures outlined in the 
ORMA would be 
implemented in place of an 
RSLS to maintain an 
acceptable safe environment 
during ordnance training. 

Surface Water, Wetlands, 
and Floodplains   

The RSLS installation would require travel 
through and installation in wetland and 
floodplain areas. Access would be prevented 
during wet periods. 

Fewer lights are located in wetlands under 
this alternative, and access routes have 
been designed to avoid wetlands and 
floodplains.  

No impacts. 

Biological Resources/T&E 
Species 

 -There are federally listed plants near RSLS 
light locations #12, # 24, #26, #27, and  #28.   
-FSJ habitat occurs at locations #6, #7, #10, #11, 
#13, #18, #24-#28. 
-FGS habitat occurs at locations #17-#22, and 
#30. 
-Tree removal would have potential adverse 
effects to RCW habitat at locations #12 and #16. 
Locations #1, #2, #13, #14, and #17 are in RCW 
habitat and either requires no tree clearing, or 
tree clearing would not reduce the quality of the 
habitat. 

-There are federally listed plants near 
RSLS light locations #12A, #12B, and 
#24. Impacts at #12B are unavoidable; 
however, Alternative 1 avoids impacts at 
RSLS light locations #26, #27, #28.    
-FSJ habitat occurs at locations #6, #7, 
#11,#12A, #13, #18, #24-#28.   
-FGS habitat: no difference from the 
Proposed Action, though bird spikes 
would be used on lights to keep them from 
being used by raptors as perches. 
-RCW habitat would be adversely affected 
only at light #16.  

No impacts. 

Anthropogenic Resources The RSLS may diminish natural dark sky 
conditions, potentially allowing dispersed light 
to reach some areas adjacent to APAFR, known 
as popular stargazing locations. 

Alternative 1 would have the same 
potential for effect on dark sky conditions 
as the Proposed Action. 

No impacts. 

Cultural Resources There are several light locations which would 
potentially affect known cultural resources. 
Consultation with the State Historic Preservation 
Officer would be required to resolve how best to 
avoid these resources, and/or survey the area. 

Potential effects to cultural resources are 
the same for Alternative 1 as for the 
Proposed Action. 

No impacts. 
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Resource Analyzed Proposed Action:  
Install RSLS 

Alternative 1:  
Install RSLS at Alternate Locations No Action 

Soil Resources There would be no major adverse effects to soil 
resources though localized compaction, and 
rutting is possible, especially in hydric soil 
types.  Access to light location #18 may result in 
unavoidable travel through hydric soil. 

There would be fewer potential adverse 
effects to soil since Alternative 1 avoids 
wetlands to the extent possible. 

No impacts. 

APAFR = Avon Park Air Force Range; FGS = Florida grasshopper sparrow; FSJ = Florida scrub jay; ORMA = Operational Risk Management Assessment; RCW = Red-
cockaded woodpecker; RSLS = range safety lighting system; T&E = threatened and endangered 
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3. AFFECTED ENVIRONMENT 

Chapter 3 provides information regarding the environmental resources analyzed in this EA.  
Each resource is defined, and the potentially affected region of influence for each resource is 
discussed. 

3.1 AIRSPACE MANAGEMENT AND SAFETY 

3.1.1 Definition of the Resource 

Airspace Management 

Discussion of airspace is provided as background information since installation of the RSLS 
would not require any change to or reclassification of airspace.  There are two categories of 
airspace or airspace areas, regulatory (which are designated through rulemaking) and 
nonregulatory.  Regulatory airspace contains Class A, B, C, D, and E airspace areas, restricted 
and prohibited areas, while nonregulatory airspace contains military operating areas (MOAs), 
warning areas, alert areas, and controlled firing areas.  Within these two categories (regulatory 
and nonregulatory), there are four types of airspace: Controlled, Special Use, Other, and 
Uncontrolled airspace.  The categories and types of airspace are dictated by: (1) the complexity 
or density of aircraft movements; (2) the nature of the operations conducted within the airspace; 
(3) the level of safety required; and (4) the national and public interest (FAA, 2006).   
 
Special Use Airspace identified for military and other governmental activities is charted and 
published by the National Aeronautical Charting Office in accordance with FAA Order 7400.2 
and other applicable regulations and orders.   
 
Airspace management is defined as the direction, control, and handling of flight operations in the 
“navigable airspace” that overlies the geopolitical borders of the United States and its territories.  
“Navigable airspace” is airspace above the minimum altitudes of flight prescribed by regulations 
under USC Title 49, Subtitle VII, Part A, and includes airspace needed to ensure safety in the 
takeoff and landing of aircraft (49 USC 40102).  Congress has charged the FAA with 
responsibility for developing plans and policy for the use of the navigable airspace and assigning 
by regulation or order the use of the airspace necessary to ensure the safety of aircrafts and their 
efficient use (49 USC 40103(b); FAA Order 7400.2 2000). 
 
Terminology associated with the description and assessment of this resource is defined in  
Table 3-1.   

Safety 

The region of influence for safety includes APAFR and its immediate vicinity.  Flight safety 
considerations addressed in this section include aircraft mishaps and bird/wildlife-aircraft strike 
hazards.  Aircraft mishaps can be the result of mid-air collisions with other aircraft or birds, 
collisions with ground or ground-based structures, weather-related accidents, or pilot error.  The 
Air Force recognizes four categories of mishaps, Class A, B, C and D with Class A representing 
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the most severe type of accident that results in a loss of life, permanent total disability and/or loss 
of aircraft. 
 

Table 3-1.  Airspace Terminology 

Term Definition 

Visual Flight Rules (VFR) A standard set of rules that all pilots, both civilian and military, must 
follow when not operating under instrument flight rules and in visual 
meteorological conditions.  These rules require that pilots remain 
clear of clouds and avoid other aircraft.   

Instrument Flight Rules 
(IFR) 

A standard set of rules that all pilots, civilian and military, must 
follow when operating under flight conditions that are more stringent 
than visual flight rules.  These conditions include operating an aircraft 
in clouds, operating above certain altitudes prescribed by Federal 
Aviation Administration (FAA) regulations, and operating in some 
locations like major civilian airports.  Air traffic control agencies 
ensure separation of all aircraft operating under IFR. 

Above Ground Level (AGL) Altitude expressed in feet measured above the ground surface. 
Mean Sea Level (MSL) Altitude expressed in feet measured above average sea level. 
Flight Level (FL) Airspace altitude, measured by a standard altimeter setting, 

designating altitudes above 18,000 feet above MSL.   
Air Traffic Control (ATC) The system used to safely direct aircraft in flight, using radar and 

controllers from both the FAA and the military. 
Air Route Traffic Control 
Center  

FAA-designated air traffic control centers that provide air traffic 
service to aircraft operating on IFR flight plans within controlled 
airspace, principally during the en route phase of flight. 

Ceiling The distance between the ground and the lowest cloud layer that 
covers more than half the sky. 

3.1.2 Existing Conditions 

Since, 2005 there have been over 47,000 sorties with no off-range bombs, fires or public safety 
issues.  Predictive mishap rates using a statistical approach based on 100,000 hours of flying 
have been developed for APAFR ranges.  Based on sortie levels described in the 2004 Navy 
Training Environmental Impact Statement at APAFR, there is one chance in 48,000 of a Class A 
mishap (U.S. Navy, 2005).   
 
Bird/wildlife-aircraft strike hazards exist at APAFR due to the presence of migratory and 
resident bird populations, which are attracted to an abundance of suitable habitat such as Lake 
Arbuckle, Arbuckle Creek, and the Kissimmee River.  From 1985 to 2001, 48,522 bird strikes 
occurred Air Force-wide, 20 of which resulted in the destruction of the aircraft (a Class A 
mishap).  Most bird/wildlife-aircraft strikes occur within the airfield environment during aircraft 
takeoffs and landings as bird flight altitudes are generally near the ground.  Other wildlife, such 
as deer and wild hogs can pose a strike hazard on the airfield.  Smaller mammals such as rodents 
tend to attract predator species, such as raptors (hawks, owls).  At APAFR, wildlife populations 
are controlled near the airfield through aggressive management techniques that involve the use of 
sound (recorded calls of birds in distress) as a dispersal mechanism, depredation, and habitat 
management.   
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3.2 SURFACE WATERS, WETLANDS, AND FLOODPLAINS 

3.2.1 Definition of the Resource 

Water resources pertain to freshwater, aquatic environments such as wetlands, rivers, creeks, 
streams, and aquifers.  The region of influence for water resources is limited to within the 
APAFR boundaries. 

3.2.2 Existing Conditions 

Surface Waters 

APAFR lies within the Kissimmee River watershed.  Historically, the Kissimmee River 
meandered approximately 103 miles from Lake Kissimmee to Lake Okeechobee in south Central 
Florida.  However, the river was channelized between 1962 and 1971, making it less flood-prone 
during high-flow storm events.  In 1992, Congress authorized the Water Resources Development 
Act to implement the Kissimmee River Restoration Project.  The project will restore over 40 
square miles of river/floodplain ecosystem including 43 miles of meandering river channel and 
27,000 acres of wetlands (Riverwoods Field Laboratory, 2004).  The project is cost-shared by the 
South Florida Water Management District (SFWMD) and the USACE. 
 
Within the boundaries of APAFR, two divisions of the Kissimmee River watershed occur.  One 
division is a drainage area into Arbuckle Creek (which forms the western boundary of the range) 
and the other is drainage into the Kissimmee River (which forms a portion of the eastern range 
boundary).  The divide between the watersheds runs essentially north to south through the 
middle of APAFR. 
 
Within APAFR, several tributaries of Arbuckle Creek and Kissimmee River are present  
(Figure 3-1).  These tributaries are characterized as slow-moving, low-gradient, low-energy 
waterways.  The tributaries of Arbuckle Creek generally flow west and southwest, while the 
tributaries of the Kissimmee River flow east and southeast.  The majority of surface water flow 
within APAFR is the result of direct precipitation on surrounding landscapes.   
 
Lakes and wetland areas are interspersed among the tributaries and primary waterways.  The lake 
and wetland features are essential to APAFR’s floodwater storage capacity, especially in the 
summer months when precipitation is more abundant.  Several expansive wetland areas exist on 
APAFR property and are discussed further in the wetlands section. 

Streams 

State of Florida Stream Classifications 

Unless specified otherwise, the State of Florida classifies all state surface waters as Class III 
(suited for recreation, propagation, and maintenance of a healthy, well balanced population of 
fish and wildlife).  Per Florida Administrative Code (FAC) Rule 62-302.400, no special 
circumstances exist within the Kissimmee River watershed that would necessitate a classification 
among lakes or tributaries other than Class III; therefore, all streams and creeks on APAFR are 
classified at Class III.  As discussed previously, however, the Kissimmee River does feed Lake 
Okeechobee, which is Class I (suitable for potable water supplies). 
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FAC Rule 62-302.700 also allows for special protection of certain waters, which are labeled as 
Outstanding Florida Waters or Outstanding National Resource Waters.  No waters within 
APAFR meet the criteria for special protection.  In accordance with the Clean Water Act, states 
must identify surface waters within the state that do not meet their designated use class.  Within 
the project area, both the Kissimmee River and Arbuckle Creek are designated as Class III 
waters, but neither currently meets their designated use standards.  Therefore, both have been 
placed on Florida’s impaired waters list (FDEP, 2006).   
 
When a waterbody is placed on the impaired waters list, an assessment of individual pollutants 
within the impaired waterbody must be conducted.  From this assessment, an acceptable level of 
each pollutant is set as that waterbody’s total maximum daily load (TMDL).  The TMDL is the 
amount of a particular pollutant that a waterbody can absorb without violating state water quality 
standards.  Levels of dissolved oxygen and nutrients have been indicated as the highest priority 
impairments within the Kissimmee River (FDEP, 2006).  Dissolved oxygen levels are the highest 
priority impairments for Arbuckle Creek (FDEP, 2006).   

Wetlands  

Wetlands are defined in the USACE Wetlands Delineation Manual as “those areas that are 
inundated or saturated by surface or ground water at a frequency and duration sufficient to 
support, and that under normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions.  Wetlands generally include swamps, marshes, bogs 
and similar areas” (USACE, 1987).  The majority of jurisdictional wetlands (wetlands that fall 
under state or federal regulatory authority) in the United States are described using the three 
wetland delineation criteria: hydrophytic vegetation, hydric soils, and hydrology (USACE, 
1987).   

 
Wetland areas that occur within the project areas include Kissimmee River Marsh, Arbuckle 
Marsh, Blue Jordan Swamp, Deadins Pine Swamp, and several large unnamed marshes.  
Wetland surveys conducted at APAFR in 1996 identified 9,692 acres of jurisdictional wetlands 
within the project areas and 44,570 acres of jurisdictional wetlands outside of the project areas.  
Table 3-2 depicts the location and acreages of wetlands found within the APAFR RSLS project 
areas. 

Table 3-2.  Wetland Areas Found Within the APAFR RSLS Project Areas 
Project Area Approximate Total Wetland Acreage 

Foxtrot (North Tactical) 2,073 
Bravo (North Conventional) 2,515 
Charlie (South Conventional) 1,400 
Echo (South Tactical) 3,697 

Total 9,685 
 
A Section 404 permit from the USACE would be required to authorize wetland impacts that 
would result from the implementation of the Proposed Action.  Because the Proposed Action is 
anticipated to have relatively minor wetland impacts, it would likely be eligible for the USACE’s 
Nationwide Permit 12, which applies to utility lines and includes the construction of energy 
transmission poles.  Certain conditions must be met in order for a project to qualify for this 
Nationwide Permit.  One such condition is that all components of the Proposed Action (i.e., 
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cement lighting anchors, construction of access roads, etc.) may not result in the loss of greater 
than 0.5 acre of wetlands.  Under the Nationwide Permit, a Pre-construction Notification (PCN) 
must be submitted to the USACE prior to implementation of the project. 
 
If it is determined that the components of the Proposed Action would result in greater than 
0.5 acre of wetland loss, then a Nationwide Permit would no longer apply and the APAFR would 
need to apply for an Individual Permit under Section 404 of the Clean Water Act.  Individual 
permits are required for projects with impacts greater than 0.5 acre, and applications for such 
permits require a full public interest review.  A public notice is provided to all interested persons, 
and comments received during the public notice period are evaluated to determine whether the 
project is contrary to the public’s interest.  The time required for processing an Individual Permit 
is typically much greater than what is required for a Nationwide Permit. 
 
At APAFR, the SFWMD maintains the regulatory authority for Section 401 of the Clean Water 
Act, and also for any activities that might affect or occur in isolated wetlands.  According to 
FAC Rule 40E-4.051, Exemptions from Permitting, the SFWMD will exempt from regulation 
under Section 373, Part IV Florida Statutes those activities that will only have minimal or 
insignificant individual or cumulative adverse impacts on water resources of the state.  Section 
40E-4.051(5)(a) through (5)(d)[1 1-13] provides criteria for exemption for transmission and 
distribution lines and utility poles.  As related to the Proposed Action, utility poles may be 
exempt from permitting provided the following criteria are met: 

● Use of 35 kilovolt (kV) or less;  
● Anchoring device must be steel guy wires fastened to the ground without the need for 

dredging, and the base must be a concrete or steel foundation not exceeding 4 feet in 
radius; 

● No more than 15 utility poles may be installed, removed, or replaced in wetlands;  
● No impacts in forested wetlands located within 550 feet from a waterbody designated as 

an Outstanding Florida Water or an Outstanding Natural Resource Water may occur;  
● No dredging or filling of fill pads for access roads, except for temporary mats; and 
● Installation of utility poles and associated bases and anchoring devices shall not interfere 

with navigation or impede water flow of a wetland. 

Floodplains 

Floodplains are lowland areas adjacent to surface water bodies (i.e., lakes, wetlands, and rivers), 
where flooding events periodically cover flat areas with water.  Floodplain vegetation and soils 
act as water filters, intercepting surface water runoff before it reaches lakes, streams, or rivers 
and store floodwaters during flood events.  This filtration process aids in the removal of excess 
nutrients, pollutants, and sediments from the water and helps reduce the need for costly cleanups 
and sediment removal.  Conversely, if soils and sediments are contaminated, these contaminants 
can then be deposited on floodplains. 
 
EO 11988 requires federal agencies to avoid to the extent possible the long- and short-term 
adverse impacts associated with the occupancy and modification of floodplains and to avoid 
direct and indirect support of floodplain development where there is a practicable alternative.  
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Federal regulations permit development in the 100-year floodplain if it is demonstrated through a 
hydraulic analysis that the development would meet the requirements set forth by the Federal 
Emergency Management Agency (FEMA).  These requirements allow encroachment in the 
100-year floodplain as long as the base flood elevation does not increase by more than one foot.  
The 100-year floodplain boundary delineates a flood elevation that has a 1-percent chance of 
being equaled or exceeded each year. 
 
 In support of an environmental impact statement prepared for APAFR in 2005, APAFR staff 
determined the extent of the 100-year floodplain utilizing the FEMA Flood Insurance Rate Maps 
(FIRMs).  It was determined that approximately 28,647 acres of 100-year floodplain are present 
on APAFR.  Most of these areas are associated with the Kissimmee River, Arbuckle Creek, and 
Morgan Hole Creek, as well as with various slough and wetland areas throughout the range 
(Figure 3-2).  Table 3-3 depicts the acreages of floodplains found within the APAFR RSLS 
project area. 
 

Table 3-3.  Floodplain Areas Found Within the APAFR RSLS Project Areas 
Project Area Total Floodplain Acreage 

Foxtrot (North Tactical) 205.37 
Bravo (North Conventional) 263.22 
Charlie (South Conventional) 953.31 
Echo (South Tactical) 1,413.67 

Total 2,835.57 

Coastal Zone 

The term coastal zone is defined as coastal waters and adjacent shorelands strongly influenced 
by each other and in proximity to the several coastal states, and including islands, transitional 
and inner tidal areas, salt marshes, wetlands, and beaches.  The entire State of Florida is 
considered part of the coastal zone and is subject to the CZMA.  Since some components of the 
Proposed Action would take place within the jurisdictional concerns of the Florida Department 
of Environmental Protection (FDEP) (i.e., wetlands), a consistency determination with respect to 
 
Florida’s Coastal Zone Management Plan and the CZMA would be required (Appendix D, 
CZMA Determination). 

Storm Water 

The 1972 amendments to the Clean Water Act prohibit the discharge of any pollutant to waters 
of the United States from a point source unless the discharge is authorized by a National 
Pollutant Discharge Elimination System (NPDES) permit.  An NPDES permit is also required 
for any construction activities that disturb greater than 1 acre of land.  Currently, APAFR 
operates under an NPDES permit for industrial activities in the cantonment area.  If it is 
determined that greater than 1 acre of land would be disturbed, then a NPDES permit for 
construction activities would be required.  The State of Florida also requires a “Construction 
General Permit” for any construction activities greater than 1 acre, which entails a Notice of 
Intent and a possible Storm Water Pollution Prevention Plan (Construction General Permit 
[CGP]).  In addition, the Air Force requires Best Management Practices be in place, regardless of 
the size of the projects, should there be any potential for sediment to leave the site of 
construction. 
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3.3 BIOLOGICAL RESOURCES 

3.3.1 Definition of the Resource 

Biological species included in the affected environment are those animals or plants that would be 
subject to direct or indirect effects of the RSLS, or from the installation and maintenance of the 
system.  This section provides information on wildlife in general, migratory birds and identifies 
those species with federal or state protection that occur or have the potential to occur on APAFR.   

3.3.2 Existing Conditions 

APAFR is an important strategic defense installation, managed for military activities, but 
because of its restricted access also serves as an area of natural resource conservation (U.S. Air 
Force, 2000a).  At 106,070 acres, APAFR is the largest controlled access area in the vicinity of 
the Lake Wales Ridge (U.S. Air Force, 2000a). 
 
APAFR maintains a diversity of native species because there are large areas of natural land that 
function to serve as a buffer between areas of military training, the accessibility to many areas of 
APAFR is limited, and the range is sparsely developed.  Plant inventories indicate there are over 
1,000 vascular plant species on APAFR, representing approximately 40 percent of all native 
vascular species known to occur in south-central Florida (Orzell, 1997).  More than 50 percent of 
APAFR meets the standard of the Florida Natural Areas Inventory as a “natural area” (Orzell, 
1997), though there are no areas of APAFR that have not been affected by some type of 
anthropogenic (human-related or caused) influence, such as grazing, military training, forestry 
management, invasive or introduced species (i.e., wild hogs) and single-species endangered 
species management.   
 
Approximately 82,393 acres of APAFR are characterized by seven upper-level vegetative plant 
communities, including upland communities of cutthroat grass, hardwood hammocks, wetlands, 
pine flatwoods, scrub, prairie, sandhills, and pasture.  Within each of these plant communities are 
further subsets more specific to the types of vegetation present.  Managed areas of pine 
plantations and tame grass make up another 20,000 and 1,800 acres of APAFR, respectively.  
Freshwater aquatic communities, including streams, ponds, and lakes are also common across 
APAFR.  The focus of this description is on those communities occurring along the perimeter of 
the Foxtrot/Bravo and Charlie/Echo ranges. 

Plant Communities and Associated Wildlife  

Cutthroat Plant Community 

Cutthroat grass communities are generally found in seepage slope areas but may also occur in 
flatwoods, wet prairies, and depressional marshes, and include the cutthroat flatwoods and 
forested cutthroat flatwoods subclassifications.  These communities are dependent on fire to 
maintain their open, grassy character, and fire suppression and drainage represent the greatest 
threats to their integrity (USFWS, 1999).  APAFR contains more than 14,300 acres of cutthroat 
grass communities, representing the largest extent remaining for these communities in 
south-central Florida.  This community type is an important habitat for many state-listed plant 
species, including hartwrightia, southern red lily, and yellow fringeless orchid (USFWS, 1999).  



Affected Environment Biological Resources 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page 3-10 
 Final 

Pitcher plants (Sarracenia minor), sundews (Drosera capillaris), and orchids (Calopogon 
barbatus, Pogonia ophioglossoides) are typical species of cutthroat plant communities. The 
South Florida Multi-Species Recovery Plan for Ecological Communities reports a total of 
234 seepage slope plant taxa from APAFR collections dated June 1993 to July 1995. The largest 
plant families were Poaceae (Grasses), Cyperaceae (Sedges), Asteraceae (Aster Family), 
Xyridaceae (Yellow-eyed Grass Family), Orchidaceae (Orchids), Ericaceae (Heath Family), and 
Eriocaulaceae (Pipewort Family).  The genus Rhynchospora (sedges) was represented by 
17 taxa.  Cutthroat communities are subdivided into eleven zones based on soil dryness and 
drainage characteristics, and the types of plants present (U.S. Fish and Wildlife Service 
[USFWS], 2007).  Currently, there is little information available on associated wildlife in 
cutthroat plant communities; however, it is likely that the eastern indigo snake inhabits the 
community (USFWS, 1999).  

Hammocks 

Hammocks are areas where hardwoods are the dominant species in the overstory based on their 
ability to outcompete pine because of a variety of factors relating to hydrology, geography, soils, 
and disturbance history.  Similar to pine flatwoods, hardwood hammocks may be divided into 
three groups based on hydrologic conditions and fire disturbance history (dry, mesic, and wet 
hammocks).   
 
Dry hammocks, or “xeric” hammocks, often succeed a sandhill or scrub community that has not 
been disturbed by fire.  In these communities, sand live oak, laurel oak, pignut hickory, live oak, 
saw palmetto, and American beautyberry are common.  Once established, fire tends to be 
catastrophic in these communities, resulting in a change to dry prairie or dry flatwoods 
communities (Bridges, 2000).  Dry hammocks are the most extensive of the hammock 
communities on APAFR, occupying 2,200 acres in the Kissimmee River Valley escarpment and 
on the bombing range ridge.  Associated wildlife species include gopher frog, gopher tortoise, 
Florida pine snake, short-tailed snake, Cooper’s hawk, and the Florida black bear. 

Mesic hammocks often develop from mesic or wet pine flatwoods in the absence of fire 
disturbance.  They are generally areas with a well-developed canopy containing species such as live 
oak, laurel oak, saw palmetto, marlberry, and shortleaf wild coffee.  Mesic hammocks can tolerate 
infrequent, low-intensity fire regimes.  On APAFR, mesic hammocks are limited in extent and 
account for a scant 50 acres in the southeast corner of APAFR.  Associated wildlife species 
include Florida panther, key deer, eastern indigo snake, bald eagle, Bachman’s warbler, and 
Audubon’s crested caracara (USFWS, 1999).   
 
Wet hammocks, or “hydric” hammocks, are a wetland community often found in proximity to 
other wetland communities.  Common species, in addition to oaks, include sweet bay magnolia, 
cabbage palms, dahoon holly, as well as many species of ferns.  There are approximately 100 acres 
of wet hammock on APAFR near Eight Mile Hammock and the Arbuckle Creek floodplain.  
Associated wildlife species include crested caracara, eastern indigo snake, Seminole bat, Florida 
black bear, and flatwoods salamander 
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Wetlands 

Swamps 

Swamp communities on APAFR are generally forested wetland areas fed by surface water 
associated with floodplains or where the water table is near or above the surface for an extended 
portion of the year (200 to 300 days per year).  At APAFR, dome swamps and baygalls are the 
two predominant swamp communities.  Both are hardwood-dominated because of minimal fire 
disturbance and inundated soils. 
 
Dome swamps are shallow, circular depressional areas that visually appear as a dome because 
shorter, smaller trees grow in the shallower edge of the depression, with taller trees growing in 
the deeper waters of the center.  Common species include pond cypress, swamp tupelo, pond 
pine, chain fern, maidencane, and various grasses and sedges.  Associated wildlife species 
include flatwood salamanders and wading birds such as white ibis and wood stork (FNAI, 2009). 
 
Baygalls are often found at the base of sandy slopes and the edges of floodplains where they are 
fed by groundwater seepage or occasional flooding.  They tend to be highly diverse hardwoods 
with closed canopies.  Common species include sweetbay, swamp red bay, loblolly bay, dahoon 
holly, wax myrtle, marlberry, and cinnamon fern.  Associated wildlife species include Florida 
black bears; critical support is provided for wading bird rookeries (FNAI, 2009)  

Marshes 

In contrast to wetland communities dominated by forested canopies of hardwoods or pine, 
marshes are herbaceous systems.  On APAFR, the predominant marsh types are floodplain 
marsh, depressional marsh, and wet prairies. 
 
Floodplain marshes are geographically and hydrologically connected with riverine systems.  At 
APAFR, floodplain marshes are associated with the Kissimmee River.  Major species include 
sawgrass, buttonbush, and maidencane.  Associated wildlife species include black rail; limpkin; 
bald eagle; and wading birds such as white ibis, great egret, little blue heron, snowy egret, 
tricolored heron, black-crowned night-heron, and yellow-crowned night-heron (FNAI, 2009). 
 
Depressional marshes are shallow, usually round depressions that are normally found throughout 
the flatwoods and prairies of Florida.  Vegetation is generally segregated within this community 
by water depth and length of inundation.  The edge of the depression marsh may contain saw 
palmetto, maidencane, cutthroat grass, and St. John’s wort where standing water exists.  In 
deeper standing water, species such as sawgrass and pickerelweed may dominate.  Fire is an 
important regulator of this community type, preventing hardwood encroachment and invasion.  
Associated wildlife species include the reticulated flatwoods salamander, striped newt, gopher 
frog, wading birds, and the eastern indigo snake.  
 
Wet prairies are very diverse and variable because of short hydroperiods and inconsistent 
hydrologic conditions.  Their herbaceous nature and shifting conditions may cause dominant 
species to rapidly shift between species adapted for flooded conditions to ones adapted for 
drought conditions.  Common species include cutthroat grass, beakrushes, and flat sedges.  
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Associated wildlife species include Florida panther, key deer, rice rat, Audubon’s crested caracara, 
bald eagle, Florida grasshopper sparrow, wood stork, and eastern indigo snake (USFWS, 1999). 

Seepage Slopes 

Seepage slopes are wetland communities that are characterized by shrub thickets and boggy 
meadows where soils are saturated rather than inundated by downslope seepage.  They generally 
occur where water percolating through well-drained soil types meets an impermeable layer and is 
forced close to the surface.  Common plant species include slash pine, dahoon holly, gallberry, 
wax myrtle, blueberry, fetterbush, possumhaw, cutthroat grass, and laurel greenbrier.   

Pine Flatwoods 

Pine flatwood ecosystems vary with hydrologic condition and can be divided into wet, mesic, 
and dry (or scrubby) flatwoods.  Pine flatwoods are widespread on APAFR with longleaf pine 
and slash pine dominating the overstory in most areas.  In some dry flatwood communities, sand 
pine may also be found.  Pine flatwood forests and savannahs are usually a two-layered 
vegetative community with a moderately dense to sparse coniferous overstory, little understory, 
and a sparse to dense groundcover of grasses, forbs, and shrubs. 
 
Wet flatwoods are characterized by a water table close to or above the surface where complete 
inundation of the soil lasts for a month or more.  Cabbage palms and saw palmetto mix with pine in 
the overstory while various sedges, such as beakrush, nutsedge, and fimbry may be found 
dominating the groundcover with other grasses.  Fire is an important disturbance element within 
wet flatwood communities, preventing succession into hardwood-dominated forests.  Associated 
wildlife species include oak toad, cricket frog, chorus frog, black racer, rat snake, red-shouldered 
hawk, bobwhite, opossum, cottontail rabbit, cotton rat, cotton mouse, raccoon, striped skunk, 
bobcat, and white-tailed deer. 
 
Mesic flatwoods are characterized by a water table near the surface.  During the rainy season, 
water inundates the soil and will frequently stand on the surface for briefs periods.  During the 
dry season, groundwater may be unobtainable for shallow-rooted species.  For many species 
found in mesic flatwoods communities, balancing the stress of water saturation during the rainy 
season and the stress of dehydration during the dry seasons presents a challenge to their survival.  
Similar to wet flatwood communities, mesic flatwoods are dependent upon fire to prevent 
succession toward a more hardwood-dominated community type.  Mesic flatwoods can also be 
thought of as a mid-point between wet flatwoods and dry prairies or scrubby flatwoods.  
Differences among these communities are related to minor topographic changes, variations in 
fire history and site-specific hydrologic characteristics.  Common plant species include 
St. John’s wort, saw palmetto, dwarf huckleberry, fetterbush, dwarf wax myrtle, staggerbush, 
yellow-eyed grass, and cutthroat grass.  Associated wildlife species include oak toad, little grass 
frog, narrowmouth toad, black racer, rat snake, southeastern kestrel, brown-headed nuthatch, 
pine warbler, red-cockaded woodpecker (RCW), Bachman’s sparrow, cotton rat, cotton mouse, 
wild hogs, raccoon, gray fox, bobcat, and white-tailed deer. 
 
Dry flatwoods are characterized by relatively deep water tables (greater than 30 centimeters), an 
open sparse overstory, and a sparse shrubby understory with numerous patches of bare ground.  
Common plant species include scrub oak, live oak, dwarf live oak, myrtle oak, fetterbushes, and 
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tarflower.  Associated wildlife species include red widow spider, scrub wolf spider, Florida scrub 
lizard, six-lined racerunner, coachwhip, ground dove, loggerhead shrike, yellow-rumped warbler, 
eastern towhee, Florida mouse, and spotted skunk. 

Scrub 

Scrub communities are dense to sparse canopied communities found on areas of higher 
elevations with well-drained sandy soils and low nutrient levels.  Florida scrub can be classified 
into two categories: coastal or interior (USFWS, 1999).  Evergreen oaks, sand pines, or rosemary 
(Ceratiola ericoides) can dominate scrub vegetation.  Stand densities and canopy heights of 
pines and shrubs can vary among scrub sites, depending on the fire history.  Without fire, pine 
stands tend to develop a closed canopy.  Central Florida ridge scrub can generally be grouped 
into three types, although gradations exist among the three.  The rosemary scrub, also referred to 
as rosemary bald, often may consist of pure stands of rosemary. Oak scrub is dominated by 
evergreen oaks with hard, thick leaves (i.e., sclerophyllous).  Sand pine scrub is characterized by 
open-to-dense canopy sand pines.  
 
Sand pine scrub communities are generally even-aged with canopy closures dependent on their 
fire history with an oak understory.  These communities are intermediate between scrub and high 
pine and have also been referred to as turkey oak or scrubby high pine (USFWS, 1999).  Oak 
scrub communities are dominated by oak with little to no sand pine.  Common plant species 
found in both communities include rusty lyonia, saw palmetto, scrub hickory, rosemary, ground 
lichens, nodding pinweed, pigeonwing, Curtiss’ milkweed, and wiregrass.  The scrub community 
along Frostproof Road has turkey oak and a different species composition than the Bombing 
Range Ridge Scrub, which is dominated by four different oak species including Chapman’s oak, 
sand live oak, myrtle or scrub oak, and scattered sand pine.   
 
Florida scrub, a xeric shrubland, has been strongly evolutionarily influenced by fire, regular 
winter drought, and acidic, low-nutrient soils (Ostertag and Menges, 1994).  Oak scrub is 
characterized by myrtle oak, sand live oak, Chapman’s oak (Quercus myrtifolia, Q. geminata, 
and Q. chapmanii), rusty lyonia (Lyonia ferruginea), scrub hickory (Carya floridana), hog plum 
(Ximenia americana), and scrub bay (Persea borbonia var. humilis).  Scrub palmetto (Sabal 
etonia) and stunted saw palmetto (Serenoa repens) can occur in the lower shrub layer.  
Groundcover consists mostly of sprouts of the shrub layer species; herbs are generally scarce.  
The most common herbaceous species include beak rush (Rhynchospora megalocarpa), milk 
peas (Galactia spp.), alicia (Chapmannia floridana), and panic grass (Dichanthelium  ensifolium 
var. breve).  Epiphytes such as Spanish moss (Tillandsia usneoides) and ball moss (Tillandsia 
recurvata), true mosses, and lichens are present.  Tillandsia recurvata is prevalent in mature 
scrub, whereas T. usneoides is more common in southern ridge sandhills.   
 
Rosemary-dominated scrub is an open community, with the shrub layer dominated by even-aged 
stands of rosemary.  Although rosemary scrubs or rosemary balds do not occur at APAFR, a 
description of this community is included for comparison.  Rosemary often forms nearly pure 
stands, which may be interspersed with clumps of oaks, especially Quercus inopina.  Sand pine 
is often scarce and may even be absent in small patches. Consistently present, but making up less 
than 5 percent of the cover, are the palmettos (Serenoa repens and Sabal etonia), and rusty 
lyonia (Lyonia ferruginea).  Herbaceous species are mostly perennial, many of which are 



Affected Environment Biological Resources 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page 3-14 
 Final 

narrowly endemic to this community, such as Liatris ohlingerae, Eryngium cuneifolium, 
Hypericum cumulicola, and Lechea cernua.  Lichens, such as Cladonia evansi, C. leporina, C. 
prostrata, and C. subtenuis, cover more of the area between the shrubs than does the herbaceous 
flora.  In the first few years after fires, the spike moss, Selaginella arenicola, is usually abundant, 
but after about 20 years the Cladonia overgrow it and may eliminate it from the stand.  The 
rosemary phase of scrub is often referred to as “ancient scrub” and is a community type endemic 
to Florida but does not occur on APAFR.  Compared with other types of Florida scrub, 
rosemary-dominated scrub occupies the most xeric, infrequently burned landscape positions 
(Abrahamson et al., 1984; Gibson and Menges, 1994). 
 
Some 5,628.42 acres are currently mapped as “scrub” of which 1,281.07 acres are classified as 
“sand pine” in the APAFR geographic information system (GIS) plant community coverage for 
the base.  Based upon field surveys, the 5,628.42 number includes acreage which should be 
considered as scrubby flatwoods.  Scrub at Avon Park AFR is primarily restricted to the ridge 
top of the Bombing Range Ridge and to a few isolated scrubs on the Osceola Plain.  When 
compared with other nearby central Florida ridge ecosystems, Avon Park AFR scrubs are 
conspicuous in the absence of southern Lake Wales Ridge scrub endemic species (see above 
description of rosemary scrub).  This may be due to the Bombing Range Ridge being a unique 
geomorphic feature distinct from the Lake Wales Ridge and, therefore, a biogeographically 
distinct ridge from other southern Central Florida ridges. 
 
Rare species that may be found associated with scrub at APAFR include the Florida scrub lizard 
(Scelophorus woodi), FSJ (Aphelocoma coerulescens coerulescens) (FNAI and DNR, 1990), 
Curtiss’ milkweed (Asclepias curtissii), pigeon-wing (Clitoria fragrans), nodding pinweed 
(Lechea cernua), and hairy jointweed (Polygonella basiramia).   
 
Associated wildlife species of Florida scrub communities include red widow spider, oak toad, 
Florida scrub lizard, six-lined racerunner, coachwhip, loggerhead shrike, FSJ, gopher tortoise, 
yellow-rumped warbler, eastern towhee, Florida mouse, and spotted skunk.   

Dry Prairie 

Dry prairies are grass-dominated areas nearly devoid of trees with a dense groundcover of 
wiregrass, saw palmetto, and shrubs.  These areas would typically convert to mesic flatwoods if 
fire intervals and dense groundcover did not suppress tree growth.  The dry prairie community on 
APAFR is an important habitat for the Florida grasshopper sparrow (FGS).  Other associated 
species include six-lined racerunner, black racer, coachwhip, turkey vulture, wild coco, bobwhite 
quail, loggerhead shrike, eastern meadowlark, least shrew, harvest mouse, and the occasional 
Audubon’s crested caracara. 

Sandhills 

Sandhills are savannah-like systems with a pine overstory and well-drained sandy soils low in 
nutrients.  These are ecosystems that are considered to be forests maintained by frequent fires, 
which prevent succession towards hardwood hammock or scrub communities.  Small but 
important areas of sandhills exist on APAFR and represent an outstanding high-quality example 
of this increasingly rare community type in south-central Florida (Bridges, 2000).  APAFR 
sandhill areas are home to pigeonwing, a federally listed species.  Common species include 
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longleaf pine, slash pine turkey oak, scrub hickory, sand live oak, sand pine, saw palmetto, rusty 
lyonia, wiregrass, sandhill lupines, Florida alicia, and bluestems.  Associated wildlife species 
include gopher frog, gopher tortoise, eastern indigo snake, Florida pine snake, southeastern 
American kestrel, Florida mouse, and several species of beetles and grasshoppers. 

Protected Species 

There are 28 species of plants and wildlife designated as threatened or endangered by the federal 
government and/or the State of Florida that occur on or near APAFR.  Federally listed species 
are protected under the ESA of 1973 (16 USC 1531, et seq.).  By ESA definitions, an 
endangered species is one that is in danger of extinction throughout all or a significant portion of 
its range.  A threatened species is any species that is likely to become endangered in the future 
throughout all or a significant portion of its range.  A candidate species has been petitioned for 
listing under the ESA.  The listing of protected species under ESA is maintained and updated by 
the USFWS (50 CFR 17.11-12).  For state-listed animals, the Florida Fish and Wildlife 
Conservation Commission (FWC) bears this responsibility in accordance with FAC Rule 
68A-27.  The Florida Department of Agriculture and Consumer Services maintains the list of 
state threatened and endangered plant species under state law (FAC, Chapter 5B-40).   
 
APAFR actively conserves candidate, endangered, and threatened species that are federally listed 
(U.S. Air Force, 2006).  APAFR’s Final Draft Integrated Natural Resources Management Plan 
(INRMP) (U.S. Air Force, 1997) identifies an overall goal to “protect, restore, and maintain 
populations of native threatened and endangered plant and animal species within an ecosystem 
framework.”  The Integrated Natural Resources Management Plan (INRMP) outlines specific 
standards and guidelines that restrict or limit management practices designed to provide adequate 
protective measures for the natural resources of APAFR while allowing realistic and critically 
important military training to occur.  Consult the INRMP for more information on 
installation-wide standards and guidelines. 

Protected Plant Species 

APAFR is presently home to 13 state-protected plant species, two of which are federally 
protected.  For a discussion of individual plant species, life history requirements, and habitat 
association, refer to the INRMP.  Table 3-4 lists the protected plant species known to occur on 
APAFR.  Figure 3-3 depicts the federally listed plant species on APAFR.   

 
Table 3-4.  List of Threatened or Endangered Plants Known to Occur on APAFR 

Scientific Name Common Name State  
Listing Status 

Federal  
Listing Status

Asclepias curtissii Curtiss’ Milkweed E N 
Beltia purpurea Pine-pink T N 
Calopogon barbatus Bearded Grass-pink T N 
Calopogon multiflorus Many-flower Grass-pink E MC 
Campyloneurum phyllitidus Long Strap Fern E N 
Centrosema arenicola Sand or Pineland Butterfly Pea E N 
Clitoria fragrans Pigeon-wing E T 
Coelorachis tuberculosa Piedmont or Florida Jointtail; Piedmont Jointgrass T MC 
Encyclia tampensis Tampa Butterfly Orchid CE N 
Garberia heterophylla Garberia T N 
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Scientific Name Common Name State  
Listing Status 

Federal  
Listing Status

Harrisella filiformis Needle-root Airplant Orchid; Threadroot Orchid T N 
Hartwrightia floridana Florida Hartwrightia; Hartwrightia T N 
Hypericum edisonianum Edison’s St. John’s Wort; Edison’t Ascyrum E MC 
Lechea cernua Nodding Pinweed; Scrub Pinweed T N 
Lilium catesbaei Catesby’s or Pine or Southern Red Lily T N 
Lycopodiella cernua Nodding or Staghorn Clubmoss CE N 

Matelea floridana Florida Matelea; Florida Spiny-pod; Florida 
Milkvine E N 

Ophioglossum palmatum Hand Fern E N 
Osmunda cinnamomea Cinnamon Fern CE N 
Osmunda regalis var. 
spectabilis Royal Fern CE N 

Panicum abscissum Cutthroat Grass E MC 
Pinguicula caerulea Blue(-flower) Butterwort T N 
Pinguicula lutea Yellow Butterwort T N 
Platanthera blephariglottis 
var.conspicua White Fringe(d) Orchid T N 

Platanthere ciliaris Yellow-fringed Orchid T N 
Platanthera cristata Crested-fringed Orchid T N 
Platanthera integra Orange Rein-orchid; Yellow Fringeless Orchid E N 
Platanthera nivea Snowy or Snowy-orchid; Bog Torch T N 
Pogonia ophioglossoides Rose Pogonia; Snake-mouth Orchid T N 
Polygonella basiramia Hairy Jointweed; Wireweed E E 
Pteroglossaspis ecristata Wild Coco; Giant Orchid T MC 
Rhynchospora 
megaplumosa Hairy-spikelet Beakrush, Longbristle Beaksedge E N 

Sarracenia minor Hooded Pitcher-plant T N 
Schizachyrium niveum Scrub Bluestem E N 
Spiranthes brevilabris var. 
floridana Florida Ladies’-tresses E N 

Spiranthes laciniata Lace-lip Ladies’-tresses T N 
Spiranthes longilabris Giant Sprial Ladies’-tresses T N 
Thelypteris serrate Toothed Lattice-vein Fern E N 
Tillandsia balbisiana Wild Pine; Air Plant T N 
Tillandsia fasciculata var. 
densispica Wild Pine; Giant Air Plant E N 

Tillandsia utriculata Wild Pine; Spreading Air Plant E N 
Vernonia blodgettii Florida or Blodgett’s Ironweed E N 
Zephyranthes simpsonii Rain-lily T N 

Source:  U.S. Air Force, 1997; FNAI, 2009 
CE = Candidate for Endangered; E = Endangered; MC = Management Concern; N = Not listed; T = Threatened  
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Protected Wildlife Species 

APAFR is presently home to 15 state-protected wildlife species, 11 of which are also federally 
protected (Table 3-5).  For a discussion of individual wildlife species, life history requirements, 
and habitat association, refer to the INRMP.  A brief discussion on federally listed species on or 
near APAFR follows.  
 

Table 3-5.  Status of Wildlife Species On or Adjacent to APAFR 
Common Name Scientific Name Federal Status State Status 

Birds 
Florida grasshopper sparrow Ammodramus savannarum floridanus E E 
Florida scrub jay Aphelocoma coerulescens T T 
Southeastern American kestrel Falco sparverius paulus N T 
Florida sandhill crane Grus canadensis pratensis N T 
Wood stork Mycteria americana E E 
Red-cockaded woodpecker Picoides borealis E T 
Audubon’s crested caracara Polyborus plancus audubonii T T 
Snail kite1 Rostrhamus sociabilis plumbeus E E 
Least tern Sterna antillarum N T 
Mammals 
Florida panther Puma concolor coryi E E 
Florida black bear Ursus americanus floridans N T 
Reptiles and Amphibians 
Eastern indigo snake Drymarchon corais couperi T T 
Blue-tailed mole skink2 Eumeces egregious lividus T T 
Sand skink2 Neoseps reynoldsi T T 

Source:  U.S. Air Force, 1997; FNAI, 2009 
C = Candidate for listing; E = Endangered; N = Not listed; T = Threatened 
1.  Species adjacent to but not documented on APAFR. 
2.  Species not documented on APAFR (Branch and Hokit, 2000). 

 
Federally and State Protected Species 

The APAFR natural resources staff has established Habitat Management Units (HMUs) for three 
species addressed in the Plan for Management of the Florida Grasshopper Sparrow, Florida Scrub 
Jay, and Red-cockaded Woodpecker at Avon Park Air Force Range, Florida (U.S. Air Force, 
2000a).  HMUs delineate areas both currently occupied and with the potential for occupation for 
the FGS, FSJ, and RCW.  Figure 3-4 shows the RCW trees and the HMUs of the FGS and FSJ at 
APAFR. 
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Florida Grasshopper Sparrow (Ammodramus savannarum floridanus) 

The FGS is federally and state-listed as endangered with loss of habitat the primary reason for 
population decline.  The FGS is endemic to the south-central dry prairie region of the state.  
Native dry prairie is characterized as flat, treeless, fire-dependent grasslands with scattered 
shrubs (U.S. Air Force, 2000a).  Since 1997 the FGS population has declined by over 93 percent 
from an estimate of 298 birds to 12 birds in 2009 (Tucker et al., 2008).  Though small, the 
population of the FGS at APAFR has remained stable since 2003.  However, because of its small 
size, the APAFR population is at risk of extinction and intensive management is required to 
ensure the continued existence of this species at APAFR (Tucker et al., 2008). 
 
Suitable habitat is found along several locations of the range perimeter where the Proposed 
Action would occur.  Figure 3-5 shows suitable habitat that was surveyed in 2007 but found to 
contain no FGS (Tucker et al., 2008). 
 
Were it not for the very low numbers of FGS present at APAFR, tree removal within potential 
FGS habitat would likely have short-term beneficial impacts to this species.  Sustained beneficial 
impacts would require a long-term management regime that includes restoration of dry prairie 
and examines the interactions between fire, grazing, and habitat structure/composition (Tucker et 
al., 2008). 
 

 
Figure 3-5.  Suitable Habitat Surveyed in 2007 Apparently Not 

Occupied by Florida Grasshopper Sparrow 

Florida Scrub Jay (Aphelocoma coerulescens) 

The FSJ is federally and state-listed as threatened with population declines largely due to habitat 
loss from residential, commercial, and agricultural development.  In addition to human activities, 
populations of FSJ are threatened due to natural occurrences as well.  The primary cause of nest 
failure in the FSJ is predation which accounts for 67 percent of egg loss and 85 percent of 
nestling loss (Schaub et al., 1992).  FSJ habitat is very specialized, consisting of fossil dune 
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ridges vegetated with xeric (subsisting on little water) oak scrub for nesting and foraging 
(Bowman et al., 2009).  One such ridge, formed during the late Pleistocene, runs primarily north-
south through the center of APAFR and supports four distinct regions of subpopulations of the 
FSJ.   
 
The four regions of the FSJ at APAFR are identified as North Ridge, South Ridge, Isolated, and 
River.  Two of these, the North Ridge and South Ridge populations are directly relevant to the 
project area, with stable habitat or territories located along some sections of range perimeters 
where lighting would be installed.  Table 3-6 presents the most recent survey information for the 
subpopulations and identifies relevancy to the project area.   
 
Table 3-6.  Florida Scrub Jays by APAFR Survey Region for the April 2005 and 2006 Surveys 

Survey Region North Ridge South Ridge Isolated River  

Relevancy to 
Project Area 

Stable FSJ 
territories along 
southwest Bravo 
Range Perimeter 
and 
Bravo/Foxtrot 
Boundary  

Stable FSJ 
territories along 
southwest  
perimeter of Echo 
Range  

None.  This region 
does not occur 
along the perimeter 
of ranges where 
lights would be 
placed. 

None.  This region 
is located about 0.6 
mile from perimeter 
where lights would 
be placed on 
Charlie Range. 

Year: 2005 

Average # Groups 22 15 13 4 

Average # Birds 44A/12Y 29A/16Y 25A/8Y 5A/5Y 

Average Group Size 2.5 3.0 2.5 2.5 
Year: 2006 

Mean # Groups 22 15 12 4 

# Birds 46A/8Y 29A/8Y 28A/6Y 11A/1Y 

Average Group Size 2.5 2.5 2.8 3.0 
Source: Bowman et al., 2009 
A=Adult; Y = Yearling 
Grouped years represent the mean number of groups, mean number of birds, and mean group size of all the years combined.   

Red-cockaded Woodpecker (Picoides borealis) 

The RCW is federally listed as endangered and state-listed as threatened.  The RCW has a black 
cap, black nape, and a mostly black and white barred back.  Males have a red patch behind the 
eye.  RCWs inhabit open, mature pine forest in the southeastern United States and prefer to nest 
in mature longleaf pines.  RCW populations at APAFR are considered stable, being relatively 
unchanged from 1970s populations.  Clusters are spread over the entire range with concentrated 
areas in the north–central/northwest, northeastern, and eastern part of the range (U.S. Air Force, 
2000a).   
 
As of a July 2008 census, there were 38 “managed” clusters at APAFR that supported 27 RCW 
groups.  By USFWS definition, “managed” clusters are either “active or inactive natural or 
recruitment clusters that supported at least four cavities in good condition,” providing suitable 
conditions for occupancy in the previous year.  “Unmanaged” clusters lack suitable trees, are 
highly isolated, unlikely to be reoccupied and do not warrant the time and materials necessary to 
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maintain cavities for RCW occupancy (Bowman et al., 2009a).  Nine of the managed clusters 
were inactive in 2008, and 18 were deemed unsuitable for occupancy because they did not have 
acceptable cavities in living trees.  In the River Ranch subdivision, along the north border of the 
Foxtrot Range, there were four active clusters and 14 inactive clusters in 2008.  The territory of 
one of the clusters at River Ranch Acres, cluster AP19, spans both APAFR and River Ranch 
Acres.  With regard to the Proposed Action, the Foxtrot Range perimeter, particularly the north 
area between APAFR and River Ranch acres, supports several RCW active and inactive clusters 
(Figure 3-6).  An active recruitment area and active clusters are located near the west Bravo 
perimeter, though not directly on it.  There are two unsuitable recruitment clusters and one 
inactive cluster along the Charlie Range east perimeter.  An active cluster is located 
approximately 0.25 mile from the Charlie Range east perimeter.    
 

 
Figure 3-6.  Red-cockaded Woodpecker Clusters at APAFR (2008 survey) 

 Source: Bowman et al., 2009a 
 
Unsuitable RCW occupancy areas generally include habitats such as sloughs, wetlands or scrub, 
or soil/drainage areas.  In some cases, unsuitable habitat may also include flatwoods areas that 
have been altered by silviculture or habitat management operations.  The various phases of 
APAFR vegetation management, such as tree harvesting and replanting and prescribed burning, 
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have a direct bearing on the RCW habitat suitability of a given management area.  RCW habitat 
availability will change as the temporary effects of tree removal or wildfire damage are amended 
by the recovery of affected flatwoods ecosystems.  Flatwoods areas managed with prescribed 
burning (areas are typically burned every 3 years) generally improves the availability of suitable 
RCW habitat.   

Wood Stork (Mycteria americanus) 

The wood stork is federally and state-listed as endangered with low reproductive success blamed 
for population declines.  Alterations to quality feeding habitat are most likely linked with low 
reproductive success and the decline of this species in Florida where 35 percent of formerly used 
habitat is no longer suitable for the wood stork (U.S. Navy, 2005).  Wood storks have been 
observed throughout APAFR, presumably to forage, but are not known to nest there (U.S. Navy, 
2005). 

Audubon’s Crested Caracara (Caracara cheriway) 

The crested caracara is an osprey-sized bird federally and state-listed as threatened.  The crested 
caracara has a large head with a large bluish bill and red-orange bare facial skin, a white throat, a 
long whitish neck, and long yellowish legs.  The bird is blackish brown overall with white 
patches showing at the end of the wings in flight.  Loss of habitat is blamed for species declines.  
Crested caracaras are occasionally sighted at APAFR (U.S. Navy, 2005).   

Bald Eagle (Haliaeetus leucocephalus) 

The bald eagle is a large raptor that has been protected in the United States since the Bald Eagle 
Protection Act of 1940 (16 USC 668).  The bald eagle was federally and state listed, but due to a 
dramatic recovery in population, was removed from the list on June 28, 2007.  Recent estimates 
suggest that more than 10,000 nesting pairs of bald eagles exist, which would represent a 25 fold 
increase in population (U.S. DOI, 2007).  Adult birds are mostly dark brown with a white tail 
and head and a large yellow bill and yellow feet.  Bald eagles frequent APAFR, and there are 
three nesting locations shown in Figure 3-4.  None of the nesting locations are located on or near 
the perimeter of the ranges where the RSLS would be installed.  There is one active bald eagle 
nest located inside Echo range approximately one mile from lights #25 and #26, equal distance 
between the two lights.   

Florida Snail Kite (Rostrhamus sociabilis plumbeus) 

The Florida snail kite or Everglades snail kite is a medium-sized hawk federally and state-listed 
as endangered.  Adult males are slate black to gray with a sharply hooked bill and a white patch 
above and below the upper tail.  Adult females are similarly colored with some streaking on the 
breast and some white on the forehead and throat.  No known population of Florida snail kites 
occurs at APAFR.  Snail kites may pass through or near APAFR, traveling between large habitat 
areas to the north or south (the Everglades, for example) of APAFR (U.S. Navy, 2005). 

Florida Panther (Puma concolor coryi) 

The Florida panther is a federally and state-listed endangered species.  Loss of habitat is the main 
reason for the population decline (U.S. Navy, 2005).  A two-day survey for panther signs (tracks, 
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scat, and so forth) did not find evidence of the species currently at APAFR.  However, one 
Florida panther was witnessed and photo documented on APAFR during 2009 by a recreational 
hunter.  Counties bordering opposite areas of APAFR have verified sightings or signs of the 
Florida panther (Land et al., 2004). 

Eastern Indigo Snake (Drymarchon corais couperi) 

The eastern indigo snake is federally and state-listed as threatened.  This snake attains lengths up 
to 8.5 feet, is blue-black in coloration and is nonpoisonous.  Indigo snakes are known to use 
gopher tortoise burrows to escape weather extremes.  Loss of habitat and decline in gopher 
tortoise populations are the leading causes in the decline of eastern indigo snake populations.  
Approximately 50,000 acres of APAFR are upland communities serving as potential habitat to 
the eastern indigo snake.  These communities include oak scrub, pine plantation, oak hammock, 
pine flatwoods, sand pine scrub, dry prairie, hardwood swamp, wetlands, and disturbed areas.  
Several sightings have occurred on or near roads (Bridges, 2004).  Prior to prescribed fire, 
thinning or clear-cuts, APAFR personnel conduct a gopher tortoise survey to determine the 
possible presence of the indigo snake. 

Sand Skink (Neoseps reynoldsi) 

The sand skink, a burrowing lizard, is federally and state-listed as threatened.  Despite intensive 
sampling, this species has not been documented at APAFR but occurs in adjacent counties 
(Branch and Hokit, 2000). 

Bluetail Mole Skink (Eumeces egregious lividus) 

The bluetail mole skink is federally and state listed as threatened.  Like the sand skink, intensive 
sampling efforts have not yielded any documented occurrences of this species at APAFR, but 
this skink may occur nearby (Branch and Hokit, 2000). 

Highlands Tiger Beetle (Cicindela highlandensis) 

The Highlands tiger beetle is a candidate for listing as threatened or endangered by the USFWS.  
Though this species has not been documented at APAFR, its presence has been documented in 
Highlands and Polk Counties (U.S. Navy, 2005). 

Migratory Birds 

Migratory birds are protected by the Migratory Bird Treaty Act (1918, 16 USC Section 703, et 
seq.) and EO 13186, Responsibilities of Federal Agencies to Protect Migratory Birds (2001).  
The Migratory Bird Treaty Act makes it unlawful to kill, capture, collect, possess, buy, sell, ship, 
import or export listed bird species including their parts, nests or eggs, unless an appropriate 
federal permit is obtained.  Under EO 13186, federal agencies are required within permitted law, 
availability of monies, budgetary limits and agency missions to: 

● Support the conservation intent of the migratory bird conventions by integrating bird 
conservation principles, measures, and practices into agency activities, and by avoiding 
or minimizing adverse impacts on migratory bird resources.   
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● Prevent or abate pollution or detrimental alteration of the environment for the benefit of 
migratory birds.   

● Design migratory bird habitat and population conservation principles, measures, and 
practices into agency plans and planning processes, and coordinate with other agencies 
and nonfederal partners in planning efforts.   

● Provide notice to the USFWS in advance of conducting an action that is intended to take 
migratory birds. 

● Minimize the intentional take of species of concern.   

● Identify where unintentional take reasonably attributable to agency actions is having, or 
is likely to have, a measurable negative effect on migratory bird populations.   

 
Currently, the DoD is exempt from having to obtain permits for incidental takes of migratory 
birds for military readiness activities (Bearden, 2005).  The exemption was granted per the 2003 
National Defense Authorization Act (NDAA) until regulations for the issuance of permits for 
incidental takings of migratory birds during military training exercises are finalized (Bearden, 
2005).  The Secretary of the Interior is developing the regulations as directed by the NDAA.   
 
APAFR is located under the migratory pathway, the Atlantic flyway. Therefore, migratory 
waterfowl may be attracted to surface water and wetland habitats on or near the range.  Major 
water bodies in the study area include Lake Arbuckle, Arbuckle Creek, and the Kissimmee 
River.  Numerous swamps and marshes throughout the area also provide aquatic habitat.  There 
are two normal migratory seasons: fall and spring.   

Invasive and Exotic Species 

The State of Florida has one of the highest numbers of introduced or nonnative species in the 
country, primarily because of its subtropical climate and isolated topography (FDEP, 2004).  
Approximately 10 percent of the thousands of nonnative plant species in Florida are considered 
“invasive,” threatening to displace natural species or altering habitat processes such as water 
flow or fire susceptibility (FDEP, 2004).   
 
EO 11312 requires federal agencies to identify actions that may affect the status of invasive 
species and to use appropriate programs and authorities to: 

● Prevent invasive species introductions. 

● Detect populations of invasive species and rapidly institute cost-effective and 
environmentally sound control measures. 

● Monitor invasive species populations. 

● Restore native species and habitat conditions in areas that have been invaded. 

● Conduct research and develop technologies to prevent introduction of and control spread 
of invasive species. 

● Promote public awareness of invasive species and the means to address them. 
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The order also states that federal agencies are not to authorize, fund, or carry out actions that are 
likely to promote the introduction or spread of invasive species unless the agency has made 
public its determination that the benefits of such actions clearly outweigh the potential harm 
caused by invasive species and that all reasonable measures to minimize risk of harm will be 
taken in conjunction with the actions.   

The FDEP is responsible for the control of invasive exotic species on public conservation lands 
as directed in Florida Statutes 369.252. 
 
Several invasive plant and animal species occur at APAFR, though the coverage of these species 
is low compared to the rest of central Florida, primarily attributable to the lower human 
disturbance at APAFR.  Invasive and exotic plants occurring at APAFR are presented in  
Table 3-7 by category.  Category I consists of invasive exotics that are altering native plant 
communities by displacing native species, changing community structures or ecological 
functions, or hybridizing with natives.  Invasive exotics that have increased in abundance or 
frequency, but have not yet altered Florida plant communities to the extent shown by Category I 
species, are placed in Category II. 
 

Table 3-7.  Invasive and Exotic Plant Species Found at APAFR 
Scientific Name Common Name 

Category I 
Casuarina glauca Australian pine 
Dioscorea bulbifera Air potato 
Eichhornia crassipes Water hyacinth 
Eugenia uniflora Surinam cherry 
Hydrilla verticillata Hydrilla 
Hymenachne amplexicaulis West Indian marsh grass 
Imperata cylindrica  Cogon grass 
Lantana camara Lantana 
Ligustrum sinense Chinese privet 
Lygodium japonicum Japanese climbing fern 
Lygodium microphyllum Old World climbing fern 
Macfadyena unguis-cati Cat’s claw vine 
Melaleuca quinquenervia Melaleuca 
Nephrolepis multiflora Asian sword fern 
Panicum repens Torpedo grass 
Pistia stratiotes Water lettuce 
Psidium cattleianum Strawberry guava 
Rhodomyrtus tomentosa Downy rose myrtle 
Ruellia brittoniana Mexican petunia 
Schinus terebinthifolius Brazilian pepper 
Solanum viarum Tropical soda apple 
Syngonium podophyllum Arrowhead vine 
Tradescantia spathacea Oyster plant 
Urochloa mutica Para grass 

Category II 
Alternanthera philoxeroides Alligator weed 
Limnophila sessiliflora Asian marsh weed 
Phoenix reclinata Senegal date palm 
Pteris vittata Chinese ladder brake fern 
Rhynchelytrum repens Natal grass 
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Scientific Name Common Name 
Sansevieria hyacinthoides Bowstring hemp 
Urena lobata Caesar weed 
Xanthosoma sagittifolium Elephant ear 

Source: U.S. Air Force, 1997 
 
Nuisance and Exotic Animal Species 

Maintenance programs for native ecological systems at APAFR prevent the widespread 
establishment of nuisance or exotic animal species.  Feral (i.e., wild) hogs are probably the most 
common nonnative mammal species at APAFR and are controlled through hunting or trapping 
(U.S. Navy, 2005).  The Cuban treefrog (Osteophilus septentrionalis), Cuban brown anole 
(Anole sagrei) and the Indo-Pacific gecko (Hemidactylus garnoti) are some amphibian and 
reptile species that occur within the built up areas of APAFR (U.S. Navy, 2005). 

3.4 ANTHROPOGENIC RESOURCES  

3.4.1 Definition of the Resource 

This section refers to changes in ecological integrity and to changes in the human value of a 
natural area that occurs from human activities.  In particular, this section is concerned with the 
affects to the night skies at the Florida Kissimmee Prairie Preserve (FKPP) and with the potential 
impacts to the number of visitors seeking stargazing activities at the park.  

3.4.2 Existing Conditions 

Located approximately seven miles east of APAFR is the FKPP.  The preserve covers 54,000 
acres, making it one of the largest remaining stretches of Florida dry prairie.  The state park has 
over 100 miles of dirt trails and therefore is a popular area for outdoor activities including 
hiking, horseback riding, bird watching, and camping.  Due to the park’s large size and remote 
area, it is also a popular place for stargazing, because there are few urban lights that impact the 
dark sky (StateParks.com, 2009).  Entrance fees into the park depend on type of activity 
individuals seek at the park (Table 3-8).   
 

Table 3-8.  Florida Kissimmee Prairie Preserve Park Fees 
Type Fee ($) 

Admission Fee  
    Per vehicle 4.00 
    Pedestrian, bicyclists 2.00 
Camping Fees  
    Standard Campsite (per night) 16.00 
    Adult Primitive Campsite 5.00 
    Child Primitive Campsite 1.00 
Equestrian Fees  
    Individual Equestrian (per day) 7.00 
    Family Equestrian (8 people max; per day) 15.00 

Source:  Florida Division of Recreation and Parks, 2008 
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Over the past 5 years, the preserve has had 66,107 visitors.  Over 61 percent of the total visitors 
during that period have been overnight visitors, while the remaining 39 percent have been 
daytime visitors.  On average, approximately 13,220 individuals visit the site per year  
(Table 3-9) with the majority of visits recorded for overnight stays (Reynolds, 2009).  However, 
the number of daytime visitors has significantly increased over the past year and has surpassed 
the number of overnight visitors.  The most popular times to visit the park are January through 
March, on the weekends, and during holidays and special events (Table 3-10 and Table 3-11).  
The seasonal variation in visitors is highly related to weather conditions, when the temperatures 
are cooler.  In particular for astronomers, the moisture in the air during the humid summer 
months diffuses the light, making it difficult to see past the layer of moisture in the sky (Brown, 
2009).  The number of visitors to the park, particularly astronomers, is also highly influenced by 
major astronomical events or new moon nights, (Brown, 2009) which occur every 29.5 days.     
 

Table 3-9.  Total Visitors to the Florida Kissimmee Prairie Preserve 

Fiscal Year (FY)* Total Number of Visitors 
Overnight Daytime Total 

FY 04 - 05 7,442 5,432 12,874 

FY 05 - 06 5,720 3,087 8,807 

FY 06 – 07 7,757 2,166 9,923 

FY 07 – 08 9,243 2,655 11,898 

FY 08 - 09 10,213 12,392 22,605 

Total 40,375 25,732 66,107 
Source:  Reynolds, 2009 
*FY is from July to June 

 
Table 3-10.  Total Number of Visitors to the Florida Kissimmee 

Prairie Preserve by Month, Fiscal Years 04–09 

Month Total Number of Visitors 
Overnight Daytime Total 

January 6,924 3,433 10,357 
February 7,119 3,533 10,652 
March 7,247 3,746 10,993 
April 4,733 3,326 8,059 
May 2,166 2,199 4,365 
June 736 1,355 2,091 
July 712 902 1,614 
August 358 869 1,227 
September 676 753 1,429 
October 1,235 1,043 2,278 
November 4,388 2,410 6,798 
December 4,081 2,163 6,244 

Total 40,375 25,732 66,107 
 

Source:  Reynolds, 2009 
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Table 3-11.  Total Visitors to the Florida Kissimmee  
Prairie Preserve by Day, Fiscal Years 04–09 

Month Total Number of Visitors 
Overnight Daytime Total 

Sunday 5,586 4,637 10,223 
Monday 3,272 2,217 5,489 
Tuesday 3,069 2,338 5,407 
Wednesday 3,365 2,550 5,915 
Thursday 4,374 3,129 7,503 
Friday 9,693 4,462 14,155 
Saturday 11,016 6,399 17,415 
Total 40,375 25,732 66,107 

Source:  Reynolds, 2009 
 
Based on images of North America from The World Atlas of the Artificial Night Sky Brightness, 
the FKPP is designated as a blue area, or a “Class 3,” according to the Bortle Scale, a light 
pollution scale developed by John Bortle (Figure 3-7).  APAFR is currently in the yellow area, or 
a “Class 4,” according to the Bortle Scale (Figure 3-7).  Descriptions of the Bortle Scale are 
color coded and described in Table 3-12.   
  

Table 3-12.  Artificial Night Sky Brightness Using the Bortle Scale 

Color Artificial/Natural 
Sky Brightness 

Bortle 
Class Description 

Black <0.01 1 
Excellent Dark Sky – The zodiacal light, gegenschein (counter-glow 
from the sun reflecting off space particles), and zodiacal band are all 
visible 

Grey 0.01 to 0.11 2 Typical Truly Dark Sky – Airglow might be weakly apparent along 
the horizon 

Blue 0.11 to 0.33 3 Rural Sky – Some indication of light pollution along the horizon is 
evident 

Green 0.33 to 1.0 4 Rural/Suburban Transition – Fairly obvious light-pollution domes 
are apparent over population centers in certain directions 

Yellow 1.0 to 3.0 4.5 Suburban Sky – Light sources are evident in most if not all 
directions 

Orange 3.0 to 9.0 5 Bright Suburban Sky – No trace of the zodiacal light can be seen; 
clouds appear bright 

Red 9.0 to 27.0 6.7 Suburban/Urban Transition – Entire sky background has a vague, 
grayish white hue 

White >27.0 8.9 
City Sky – The sky glows whitish gray or orangish; text is read 
without difficulty 
Inner City Sky – The entire sky is brightly lit 

Source:  Danko, 2009; Northern Virginia Astronomy Club (NOVAC), 2009 
< = less than; > = greater than 
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Figure 3-7.  Existing Artificial Night Sky Brightness Using the Bortle Scale (Table 3-1)  

(Danko, 2009; Northern Virginia Astronomy Club (NOVAC), 2009)
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3.5 CULTURAL RESOURCES 

3.5.1 Definition of the Resource 

Cultural resources consist of prehistoric and historic sites, structures, artifacts, and any other 
physical or traditional evidence of human activity considered relevant to a particular culture or 
community for scientific, traditional, religious, or other reasons.  As defined under 32 CFR 
800 (l)(1), “Historic Property means any prehistoric or historic district, site, building, structure, 
or object included in, or eligible for inclusion in, the NRHP maintained by the Secretary of the 
Interior.  This term includes artifacts, records, and remains that are related and located within 
such properties.  The term includes properties of traditional religious and cultural importance to 
an Indian tribe or Native Hawaiian organization and that meet the National Register criteria.”   
 
The alternative-specific Cultural Resources sections within this EA describe known historic 
properties within the affected areas that are potentially eligible for the NRHP.  This includes any 
archaeological resources considered eligible, potentially eligible, or currently listed on the 
NRHP.  This may also include historic structures, historic districts, any of the known eligible 
historic cemeteries, or traditional cultural properties (TCPs). 
 
For the purpose of this document, cultural resources, with a description of their state of 
investigation and condition, are presented for analysis as they intersect with the Area of Potential 
Effect (APE) created by the undertaking.  As defined under 36 CFR 800.16(d), “the Area of 
Potential Effects is the geographic area or areas within which an undertaking may directly or 
indirectly cause changes in the character or use of historic properties, if such properties exist.  
The area of potential effects is influenced by the scale and nature of the undertaking and may be 
different for different kinds of effects caused by the undertaking.”  The APE for this project is 
assumed not to extend beyond the footprint of the project boundaries as defined under each 
alternative area.   
 
Properties identified in the APE by the Air Force are evaluated according to the NRHP criteria, 
in consultation with the SHPO and other parties.  Typically, if the SHPO and other parties and 
the Air Force agree in writing that a historic property is eligible or not eligible for listing on the 
NRHP, that judgment is sufficient for Section 106 purposes (36 CFR 800.4[c][2]). Procedures 
and criteria for this can be found in 36 CFR 63, Determinations of Eligibility for Inclusion in the 
National Register of Historic Places and in APAFR’s Integrated Cultural Resource Management 
Plan (APAFR, 2008). 

3.5.2 Existing Conditions 

Four historic structures are considered eligible for listing on the NRHP at APAFR, while 
13 additional structures are regarded as potentially NRHP eligible.  No historic structures or 
buildings fall within the APE for this project (APAFR, 2008).   
 
There are no identified TCPs on APAFR associated with American Indian traditions or beliefs, 
and no specific studies have been conducted to identify TCPs (APAFR, 2008).  One 
Euro-American traditional cultural resource, Fort Kissimmee Cemetery, is associated with the 
earliest Euro-American settlers of the region.  After the Third Seminole War, Fort Kissimmee 
was populated by American settlers.  These settlers remained at the Town of Fort Kissimmee 
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until APAFR was created in 1941.  After APAFR was created, they retained in-common 
ownership of a cemetery at Fort Kissimmee that they had used since permanently settling the 
area.  The members of the Fort Kissimmee Cemetery Association retain ownership of the parcel 
of land containing the cemetery, as well as a small piece of property that extends to the 
Kissimmee River.  The association, in coordination with Range Operations Flight is granted 
access to the cemetery in the event of a funeral (APAFR, 2008).  No TCPs fall within the APE 
for this project. 
 
APAFR utilizes an archaeological probability model which is used to identify areas with a high 
potential for cultural resources (APAFR GIS, 2009).  APAFR maintains maps depicting areas of 
low, medium, and high probabilities for the presence of cultural resources.  Within the 
30 proposed light placement locations under each alternative, six placements (site locations 
13 and 24 through 28) intersect areas of cultural resource concern.  Twenty-four of the proposed 
and alternative locations have been previously surveyed for cultural resources and were 
identified as having no archaeological sites or historic structures present in immediate vicinity 
(Table 3-13). 
 
Eighteen archaeological surveys have been conducted within the boundaries of APAFR since 
1983.  A total of 49,331 acres has been systematically surveyed, equaling 46.5 percent of the 
total acreage of the Range.  Nine archaeological surveys were conducted at APAFR between 
1983 and 1998.  A total of 98 prehistoric archaeological sites, 44 historic archaeological sites, 
and 10 multi-component prehistoric and historic archaeological sites have been identified.  
Currently, no resources on APAFR are NRHP-listed (U.S. Air Force, 2006; APAFR, 2008; 
NRIS, 2009). 
 

Table 3-13.  Cultural Resources Located in Proximity to Lighting Feature Locations 
Proposed Action 
Light Location 

Alternative 1 
Light Location 

Proposed Action Cultural 
Resource Concerns 

Alternative 1 Cultural Resource 
Concerns 

1 
Same location as 

proposed 

Area not previously surveyed*. 

2 Area previously surveyed; no archaeological sites or historic structures 
present in immediate vicinity.   

3 Area not previously surveyed. 
4 NA Area not previously surveyed. NA 

5 

Same location as 
proposed 

Area previously surveyed; no archaeological sites or historic structures 
present in immediate vicinity.   

6 

Area not previously surveyed. 

Area previously surveyed; no 
archaeological sites or historic 
structures present in immediate 

vicinity. 
7 

8 Area not previously surveyed. 9 

10 Light on existing 
tower Area not previously surveyed. 

Area previously surveyed; no 
archaeological sites or historic 
structures present in immediate 

vicinity.   

11 Same location as 
proposed Area not previously surveyed. 
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Proposed Action 
Light Location 

Alternative 1 
Light Location 

Proposed Action Cultural 
Resource Concerns 

Alternative 1 Cultural Resource 
Concerns 

12 12A Area not previously surveyed. 

Area previously surveyed; no 
archaeological sites or historic 
structures present in immediate 

vicinity. 
NA 12B NA Area previously surveyed. 

Proposed Action 
Light Location 

Alternative 1 Light 
Location 

Proposed Action Cultural Resource 
Concerns 

Alternative 1 Cultural Resource 
Concerns 

13 

Same location as 
proposed 

Area not previously surveyed; cultural resource concerns in this 
project location.   

14 

Area not previously surveyed. 15 
16 
17 
18 Area previously surveyed; no archaeological sites or historic structures 

present in immediate vicinity.   19 
20 Area not previously surveyed. 21 

22 Area previously surveyed; no archaeological sites or historic structures 
present in immediate vicinity.    

23 NA 

Area previously surveyed; no 
archaeological sites or historic 
structures present in immediate 

vicinity.   

NA 

24 

Same location as 
proposed 

Area not previously surveyed; cultural resource concerns in this 
project location. 

25 
Area previously surveyed; cultural 
resource concerns in this project 

location. Area not previously surveyed; 
cultural resource concerns in 

this project location. 26 
Area not previously surveyed; 

cultural resource concerns in this 
project location. 

27 Area previously surveyed; cultural resource concerns in this project 
location. 28 

29 37 

Area previously surveyed; no 
archaeological sites or historic 
structures present in immediate 

vicinity.   

Area not previously surveyed. 

30 Same location as 
proposed Area not previously surveyed. 

Areas not previously surveyed*.  This designation identifies locations where additional cultural surveys may be 
required to determine the presence of potential cultural resource features (See Section 6.0, Management 
Practices).   

 
 
3.6 SOIL RESOURCES 

This section provides an inventory of the earth resources within the Proposed Action north 
(Foxtrot/Bravo) and south (Charlie/Echo) ranges.  Specific soils information presented in the 
following sections includes soil types, soil moisture, and soil water tables.  APAFR soils data is 
expressed using affected range acre metrics and spatially defined using GIS maps.   
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3.6.1 Definition of the Resource 

Soil Types 

Soils are classified according to the U.S. Department of Agriculture’s National Cooperative Soil 
Survey classification which includes soil order, suborder, great group, subgroup, family, and 
series.  Soil orders are the most general classification, providing very broad soil information on a 
small spatial scale, whereas soil series provide detailed data on a large spatial scale including 
series descriptions, taxonomic class, typical soil horizons, range of characteristics, geographic 
setting, drainage, soil water, vegetation, and other features.  Soil series provide trends and range 
of conditions that are common to a soil.  Although soil series descriptions provide a fine level of 
detail, a range of variability may occur for site-specific soils.  

Soil Erosion 

Soil erosion is a three-phase process of detachment, transport, and deposition of surface 
materials by water overland flow.  Soil erosion is difficult to control and easily accelerated by 
humans.  Accelerated erosion caused by humans occurs at rates much greater than under natural 
erosion conditions and has detrimental effects on soils and ecosystems.  Soil is a nonrenewable 
resource.  In the absence of intervention, the loss of soil through accelerated erosion can be 
equated to a possible permanent loss of soil productivity.  Eroded soil particles moved and 
deposited by water are known as sediment, which once deposited in waterways can result in 
sedimentation and turbidity.  Soil erosion is associated with three major types of environmental 
damage: reduced land productivity, water pollution, and ecosystem habitat degradation.  Human-
induced soil disturbances, whether minor, transitory, or drastic, generally determine the kind and 
extent of environmental effects.  Soil environments impacted by erosion may take decades or 
centuries to recover. 

Soil Moisture 

Soil moisture is a primary limiting factor that determines the form and function of APAFR 
ecosystems.  The moisture content of soil horizons varies with the seasons; a soil may be 
continuously moist in all or some horizons throughout the year or for part of the year.  Changes in 
soil moisture can alter the vegetation composition of ecosystems and subsequently, the availability of 
wildlife habitats.  Soil moisture content is based on the presence of hydric soil regimes.   
 
A hydric soil is a soil formed under conditions of saturation, flooding, or ponding long enough 
during the growing season to develop anaerobic conditions in the upper part.  These soils are 
typically anaerobic (lacking oxygen) because of frequent durations of water saturation, 
inundation, or both, for periods that exceed a few days.  Based on fluctuations in surface 
(flooding and ponding) and subsurface (water table) hydrology, some hydric soils may have 
non-hydric phases.  Water table fluctuations can have a significant effect on the hydrologic 
regime of ecosystems.   

Water Table 

The water table is generally defined as the upper surface of the saturated zone.  Soil water tables 
are extremely dynamic features and exhibit wide and diverse fluctuations.  Seasonal fluctuations 
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within some soils may exceed several feet.  Generally well-drained soils have shorter periods of 
high water table levels and longer periods of low water table levels than poorly drained soils.  
The seasonal high water table (SHWT) is the shallowest depth of free water that stands in an 
unlined borehole or where the soil moisture tension is zero for more than a few weeks.  
 
SHWT depth estimates are based on the U.S. Department of Agriculture’s Natural Resources 
Conservation Service (NRCS) published soil survey data (U.S. Department of Agriculture, 
2003).  The NRCS data provide range estimates of seasonal high water table depths; however, 
there is an understanding that site-specific data can be quite variable.   

3.6.2 Existing Conditions 

Soil Type 

For this earth resources inventory, soils data for the north and south ranges are presented at the 
soil order (Table 3-14 and Figure 3-8) and soil series (Table 3-15) classification levels.    
 

Table 3-14.  North and South Range Soil Orders 

Soil Order 
Avon Park Ranges (acres) 

Total North Ranges South Ranges 
Bravo Foxtrot Charlie Echo 

Alfisols 0 0 186 2 188 
Entisols 481 765 2,418 238 3,901 
Histosols 98 114 189 74 475 
Inceptisols 134 299 237 25 695 
Mollisols 0 0 0 8 8 
Spodisols 3,130 2,348 3,959 4,014 13,451 
Blank 21 0 0 14 35 
Total 3,864 3,526 6,989 4,374 18,754 

 
As shown in Table 3-14, spodisols (72 percent) and entisols (21 percent) comprise approximately 
92 percent of the north and south ranges.  Alfisols (1 percent) and mollisols (less than 1 percent) 
account for the lowest soil order total range acres.   

Soil Erosion 

Because of the relative flatness of the terrain and dominance of native vegetative cover, soil 
erosion by water or wind is not a major issue for APAFR (U.S. Air Force, 2006).  In instances 
where localized human disturbances remove vegetation and expose bare soil, rainsplash and 
sheet erosion may impair the water quality and degrade the habitats of adjacent ecosystems.  
Unpaved roads and crossings are more prominent potential sources of APAFR soil erosion and 
sedimentation.  Unpaved road trafficking and maintenance frequently produce loose roadway 
surface soils that are easily dislodged and transported by storm water runoff.  However, eroded 
materials often accumulate in relatively close proximity to the source because of gentle slope 
gradients and low energy water flow conditions.   
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Table 3-15.  North and South Range Soil Series 

Soil Series 
Avon Park Ranges (acres) 

Total North Ranges South Ranges 
Bravo Foxtrot Charlie Echo 

Alfisols 
Felda Sand* 0 0 0 2 2 
Felda Sand, Depression* 0 0 0 6 6 
Malabar Sand* 0 2 0 176 178 
Malabar Sand, Depression* 0 0 0 2 2 
Total 0 2 0 186 188 
Entisols 
Archbold Sand 0 22 0 436 458 
Basinger Sand* 65 30 390 1,225 1,710 
Basinger Sand, Depression* 48 78 80 33 239 
Satellite Sand 356 102 0 418 876 
Valkaria Sand* 11 6 295 306 618 
Total 480 238 765 2,418 3,901 
Histosols 
Hontoon Muck* 0 40 0 122 162 
Samsula Muck* 98 34 114 67 313 
Total 98 74 114 189 475 
Inceptisols 
Placid Sand, Depression* 134 25 87 124 370 
Sanibel Muck* 0 0 212 113 325 
Total 134 25 299 237 695 
Mollisols 
Floridana Mucky Sand, Depression* 0 8 0 0 8 
Total 0 8 0 0 8 
Spodisols 
Daytona Sand 0 0 0 60 60 
Duette Sand 85 0 0 0 85 
Eau Gallie Sand* 0 0 0 30 30 
Immokkalee Sand* 102 91 246 313 752 
Myakka Sand* 1,832 2,388 2,024 2,319 8,562 
Narcoossee Sand 61 44 0 34 139 
Oldsmar Sand* 0 7 0 143 150 
Ona Sand 0 25 0 0 25 
Pomello Sand 0 10 50 1 61 
St. Johns Basinger Placid Soils* 1,051 1,267 0 1,048 3,366 
Zolfo Sand 0 182 28 12 222 
Total 3,131 4,014 2,348 3,960 13,452 
Water 21 14 0 0 35 
Total 21 14 0 0 35 
Grand Total 3,864 4,374 3,526 6,989 18,753 
*  Soil series in italics are classified as hydric soils 

Soil Moisture 

Estimated north and south range hydric and non-hydric soil series, based on the U.S. Department 
of Agriculture, Natural Resources Conservation Service published list of hydric soils, are 
identified in Table 3-15.  Eighteen (includes water) of the 25 north and south ranges soil series 
are classified as hydric, which encompass 90 percent (approximately 16,828 acres) of the total 
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ranges land area.  The eight non-hydric soil series account for 10 percent (approximately 
1,926 acres) of the total ranges land area.   

Water Table 

In the low, flat terrain of APAFR, the water table is typically less than 10 feet below the surface 
and generally parallels the configuration of the ground surface but with far less relief.  The 
estimated SHWT for the proposed north and south ranges are illustrated in  Figure 3-9 and 
presented Table 3-16. 
 

Table 3-16.  Estimated North and South Range  
Seasonal High Water Tables (Acres) 

SHWT 
(inches)* 

North South 
Total Bravo Foxtrot Charlie Echo 

0 or Above 134 87 124 25 370 
0 – 6  98 114 189 74 475 
6 – 12  1,933 2,270 2,805 2,511 9,519 
12 – 18  418 78 464 338 1,298 
24 – 42  85  496 22 602 
42 – 60  1,175 977 2,911 1,390 6,455 
>80 21 0 0 14 35 
Total 3,864 3,526 6,989 4,374 18,754 
> = greater than; SHWT = seasonal high water table 
* Depth in relation to the soil surface 

 
For the north and south ranges, the SHWT is estimated to be 6 to 12 inches (51 percent) and 
42 to 60 inches (34 percent) below the surface for approximately 85 percent of the combined 
range land area.   
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4. ENVIRONMENTAL CONSEQUENCES 

4.1 AIRSPACE MANAGEMENT AND SAFETY 

4.1.1 Proposed Action – Install Range Safety Lighting  

The installation of the RSLS would have beneficial safety impacts because it would allow users 
to physically identify range boundaries and allow pilots additional verification of target 
coordinates.  The Air Force Range Operating Agency (ROA) would ensure that RSLS would be 
highly differentiated from off-range lighting systems in nearby Indian Estates and the River 
Ranch Acres airfield.  The RSLS would represent a distinct pattern, easily discernable by 
military and non-military pilots.   
 
It is unlikely that the RSLS system would attract birds or result in increased bird/wildlife-aircraft 
strike hazards for aircraft flying sorties over the ranges because birds are not strongly attracted to 
green and infrared lights (see further discussion in Section 4.3, Biological Resources). 

4.1.2 Alternative 1 – Install Range Safety Lighting at Alternate Locations 

The alternate RSLS locations would provide the same benefit with regard to improved safety as 
the proposed locations.  The alternate RSLS light locations, though slightly different than the 
proposed locations, would create a distinct pattern of lights around the APAFR ranges to make 
them easily visible to pilots.    

4.1.3 No Action Alternative  

The No Action Alternative would result in a less than optimal level of safety, although the past 
safety record for off-range impacts is impressive.  Since 2005, there have been over 47,000 
sorties with no off-range bombs, fires, or public safety issues.  Aircraft are equipped with 
advance targeting systems that control ordnance release and minimize the statistical probability 
of an off-range incident or other mishap.  Even without lights, confusion with adjacent 
communities is unlikely.  The Indian Lakes Estates community is marked by its own street lights, 
and the River Ranch Acres Resort airfield north of Foxtrot Range is also illuminated.  APAFR 
observes procedures for recovering any off-range ordnance, reacting to medical emergencies, 
protecting public property, and responding to wildfires and other environmental hazards.   
 
The Air Force prepared an ORMA that specifies procedures the Air Force would follow if the 
lights are not installed.  The six steps that would be strictly adhered to are explained in detail in 
Appendix B and are as follows: 

1. Identify the Hazard: The Air Force would describe real or potential conditions that could 
impact operations, personnel, and infrastructure. 

2. Assess the Risk: The Air Force would conduct quantitative or qualitative evaluations of 
mishap severity and probability. 

3. Analyze Risk Control Measures: The Air Force would develop measures to control risks. 

4. Make Control Decisions: The Air Force would select risk control measures to be 
implemented, identify where they will be implemented, and develop a strategy to 
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maintain the controls.  The Air Force would make recurring footprint checks, conduct 
daily monitoring and follow Air Force directives. 

5. Implement Risk Controls: The Air Force would make implementation clear and establish 
accountability and support. 

6. Supervise and Review: The Air Force would monitor and review the operation to make 
sure controls remain effective and provide feedback with emphasis on documenting any 
negative trends.   

4.2 SURFACE WATERS, WETLANDS, AND FLOODPLAINS 

This section addresses potential effects to water resources as a result the implementation of the 
Proposed Action.  Impacts to groundwater and streams are not anticipated; therefore, analysis 
focused on the potential for impacts to wetlands and floodplains, and measures to minimize 
impacts where possible are provided.   

4.2.1 Proposed Action – Install Range Safety Lighting  

Wetlands 

Under the Proposed Action, the RSLS would be placed around the perimeter of the impact 
ranges at APAFR at intervals of approximately one mile.  Where possible, installation of the 
light poles would avoid wetlands.  Where avoidance of wetlands is not possible due to 
operational constraints of the RSLS, the light poles would be placed within wetlands, encased in 
concrete in a hole approximately 2 feet deep.  No more than 15 light poles in total would be 
placed within wetlands.   
 
Vegetative clearing to access the RSLS would be kept to a minimum as existing fence lines, fire 
breaks, and roads would be utilized where possible.  Where vegetative clearing is anticipated due 
to lack of fence lines and roads, the Air Force would hand-clear a 10-foot-wide maintenance 
corridor and would access the installation points from the closest range road.  These maintenance 
corridors would not be improved or heavily traveled and would be constructed to minimize any 
adverse effects to wetlands by following preconstruction contours and elevations.  Access to the 
RSLS would only be needed occasionally.  Table 4-1 lists RSLS lights that require vegetative 
clearing and/or a delineation. In addition, those lights that may be within a wetland but require a 
delineation to confirm are also included in Table 4-1.   
 

Table 4-1.  RSLS Proposed Action Locations Within Wetlands 

Range Proposed Lighting 
System Number 

Requires Clearing of 
Vegetation Requires Delineation 

Foxtrot 1 Yes Yes 
Foxtrot 2 No Yes 
Foxtrot 3 Yes No 
Foxtrot 5 No No 

Bravo 7 No Delineation will 
Confirm if in Wetland 

Bravo 8 No Yes 
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Range Proposed Lighting 
System Number 

Requires Clearing of 
Vegetation Requires Delineation 

Bravo 9 No Delineation will 
Confirm if in Wetland 

Bravo 10 No Delineation will 
Confirm if in Wetland 

Bravo 12 Yes Yes 
Bravo 13 Yes Yes 
Foxtrot 14 No Yes 
Echo 29 Yes No 

Echo 30 No Delineation will 
Confirm if in Wetland 

 
Activities required for the construction of the Proposed Action are expected to cause less than 
0.5 acre of wetland loss in total.  To comply with the exemptions of the Nationwide Permit 12, 
all SFWMD and USACE guidelines and PCN requirements would be followed where applicable.  
The USACE would make a determination as to whether a jurisdictional wetland determination 
would be required for wetland areas anticipated to be affected by the Proposed Action and has 
agreed to verify any in-house wetland determinations.  
 
Further, activities in wetlands would be in accordance with EO 11990, Protection of Wetlands, 
which requires federal agencies to avoid, to the extent possible, the long- and short-term adverse 
impacts associated with the destruction or modification of wetlands and to avoid direct or 
indirect support of new construction in wetlands wherever there is a practicable alternative.  
Based on the requirements set forth in AFI 13-212, Section 4.15 Night Operations, the RSLS 
must be installed at the APAFR.  There is no practicable alternative to the Proposed Action as 
wetlands are prevalent throughout the proposed RSLS locations; subsequently, complete 
avoidance of wetland impacts is not possible.  However, impacts to wetlands would be 
minimized to the greatest extent practicable. 

Floodplains 

Lights #20 and #21 would be located within the 100-year floodplain.  Areas of 100-year 
floodplain are located throughout the project area, with the majority occurring on the southern 
ranges of APAFR (Figure 4-1).  EO 11988, Floodplain Management, requires that federal 
agencies avoid adverse impacts associated with the occupancy and modification of floodplains 
and avoid floodplain development whenever possible.  Based on the proposed location of the 
RSLS, complete avoidance of floodplains would not be possible.  Impacts to floodplains would 
be minimized by ensuring that no topography alteration or increase in the base flood elevation 
would occur.  A Finding of No Practicable Alternative would be required in accordance with 
EO 11988. 

 Storm Water 

APAFR currently operates under a NPDES Permit for Stormwater Discharge associated with 
industrial activities.  This NPDES Permit was last updated in 2006.  A NDPES permit for storm 
water discharge would not be required under the Proposed Action because only .22 acres acre 
would be disturbed, which is less than the threshold of 1 acre. 
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4.2.2 Alternative 1 – Install Range Safety Lighting at Alternate Locations 

Wetlands 

Table 4-2 lists the alternate light locations that would either be located in a wetland or would 
require a delineation to confirm otherwise.  Alternative 1 would result in up to 10 light locations 
being located in a wetland, compared to the Proposed Action, which would have up to 13 light 
locations in a wetland. It should be noted that Alternative 1 Light #13 provides an access route 
away from wetlands, though the light itself would still be within a wetland. 
 

Table 4-2.  Range Safety Lighting System Alternate Locations Within Wetlands 

Range Alternative 1 Lighting 
System Number 

Requires Clearing of 
Vegetation Requires Delineation 

Foxtrot 2 No Yes 
Foxtrot 5 No No 

Bravo 7 No Delineation will 
Confirm if in Wetland 

Bravo 8 No Yes 

Bravo 9 No Delineation will 
Confirm if in Wetland 

Bravo 13a Yes Yes 
Foxtrot 14 No Yes 

Charlie 19 No Delineation will 
Confirm if in Wetland 

Echo 29 Yes Delineation will 
Confirm if in Wetland 

Echo 30 No Delineation will 
Confirm if in Wetland 

a. Alternative Light #13, though located within a wetland, provides an access route that avoids wetlands, unlike Proposed 
Action Light #13. 

 
Floodplains 

Alternative 1 relocates Light #20 out of the floodplain.  Light #21 is the same as for the Proposed 
Action and would still be within the floodplain.  No alterations to topography or changes in 
floodplain drainage would occur from the installation and maintenance of the RSLS. 

Storm Water 

As with the Proposed Action, Alternative 1 would not require a NDPES permit because only 
0.22 acre would be disturbed, which is less than the threshold of 1 acre. 
 
4.2.3 No Action Alternative  

Under the No Action Alternative, no construction or land clearing would occur.  Therefore, 
water resources within the project area and installation would be unaffected.   



Environmental Consequences Biological Resources 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page 4-6 
 Final 

4.3 BIOLOGICAL RESOURCES 

4.3.1 Proposed Action – Install Range Safety Lighting  

Installation and Maintenance 

Installation of the RSLS would potentially require the removal of trees and shrubs at 10 locations 
(Figure 4-2 and Figure 4-3).  The tree removal is necessary to allow aircraft crews to see the 
lights at a distance.  The height of trees removed is directly dependent on the distance of the trees 
from the light source.   
 
Since each lighting unit is self-contained and independently powered, the noise and disturbance 
associated with this part of the Proposed Action would be confined to the immediate area where 
the light pole would be placed.  Power augers, chain saws, and vehicles would create brief noise 
disturbances during the installation and could temporarily affect projected species.  In contrast, 
the existing noise environment is dominated by aircraft overflights, Army ground training, rocket 
launches and natural noises, including intense and frequent thunderstorms.  Noise from one 
installation should not create combined effects since the light pole locations would be 
approximately one mile apart.  Most light pole locations would be adjacent to fence lines and 
firebreaks, allowing for relatively easy access and precluding the need for extensive vegetative 
clearing in most cases.  The noise associated with tree clearing would be dominated by chain 
saws, which may last for several hours and, along with human presence, cause birds and wildlife 
to temporarily leave the area.  Maintenance would consist of replacing batteries and other 
components as necessary, and resetting the systems in the event they are disabled by lightning 
strikes, wildfires, or other unforeseen events.  Since off-site road stabilization materials would 
not be used for road maintenance (Section 2.1.2), the potential for introducing invasive plant 
species associated with heavy equipment operation would be minimal.   

Effects of Line of Sight Tree Clearing 

A preliminary visual inspection of aerial photos revealed several locations where trees near 
proposed light locations may prevent desired line of sight of pilots at altitude.  APAFR personnel 
visited each RSLS light location and identified which trees would require removal.  Potential 
effects from tree removal pertain to the loss of pine plantation area, reduction of RCW forage 
area, direct disturbance to other protected plant and animal species, and fostering conditions 
which would encourage the spread of invasive species.   

Effects to Plant Communities and Wildlife 

Installation of the RSLS would require the clearing of trees and shrubs at some of the light 
locations to allow personnel access to the lights and a clear line of sight by pilots.  Analysis of 
available rare plant information indicates that several rare plants or aggregations of rare plants 
are located within 500 feet of some of the light locations.  This distance was arbitrarily selected 
to provide an assessment of the potential for impacts to rare plants from construction equipment.  
Table 4-3 lists rare plants within 100 feet of proposed light locations.  These would potentially 
be susceptible to direct impacts from construction equipment during installation of the RSLS.  
Existing roads are available to access the RSLS locations in most cases.  Installers would need to 
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coordinate with APAFR Natural Resources personnel to avoid driving over rare plants in areas 
with no established roads.   
 

Table 4-3.  Rare and Federally Listed Plants Within 100 Feet of Proposed Lighting Locations 
Range 
Light 

Number 
Range Common Name Species 

# of 
Individual 

Plants 

Year 
Surveyed 

26 

Echo 

Pigeon Wing Clitoria fragrans 45 2002 
27 

Florida Jointweed Polygonella basaramia 

15,000 2003 
27 10,000 2004 
25 1,500 2004 
26 50 2007 
27 2,000 2007 

 
Federally protected plant species are also located near Lights #12 and #24.  There are also 
numerous other state listed and rare plant species which could potentially be affected. However, 
APAFR personnel visited each light location and did not note the presence protected plant 
species in the immediate vicinity of the proposed light locations other than those shown in Table 
4-3. 

Effects to Protected Animal Species 

Florida Grasshopper Sparrow (Ammodramus savannarum floridanus) 

FGS habitat would be potentially affected by installation at eight light locations (Table 4-4).  
Because this species nests on the ground, the area would have to be carefully surveyed before 
any site clearing or transport of materials off of the roads and through scrub habitat.  As 
applicable, bird spikes would be installed on light poles near FGS habitats, to prevent avian 
predators from using the structures as perching sites. 
 
The USFWS concurred with APAFR with a may affect, but not likely to adversely affect, the 
FGS determination by installing the lights in FGS habitat as described in Alternative 1.  The 
justification was that the project area would be small and bird spikes would be placed on top of 
the lights to discourage avian predators (Appendix E).  
 

Table 4-4.  Grasshopper Sparrow Habitat Management Units 
Within 500 Feet of Proposed Range Lights  

HMU Name Range Light ID 

Bravo 
6 
7 
8 

Echo 

18 
19 
20 
21 
22 

HMU = Habitat Management Unit 



Environmental Consequences Biological Resources 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page 4-8 
 Final 

Florida Scrub Jay (Aphelocoma coerulescens) 

There is a possibility that the installation of lights would serve as a perching spot and attract 
avian predators which might impact the FSJ.  Woolfenden and Fitzpatrick (1984) identified 
predation as a primary cause of FSJ nest failure.  FSJs were found to be most vulnerable to raptor 
predation in October, March, and April when the densities of migrating accipiters and falcons 
tend to be high (Woolfenden and Fitzpatrick, 1996).  In overgrown scrub habitats, FSJ predation 
efficiency tends to increase (Woolfenden and Fitzpatrick, 1996; Toland, 1999).   
 
Research has demonstrated that artificial raptor perches can attract predators, though increased 
predation success is not always associated with the presence of artificial perches.  Kim et al. 
(2003) found American kestrels (Falco sparverius) used artificial perches more often than 
natural woody vegetation in south Texas coastal prairie grasslands. 
 
As a follow up to the Woolfenden and Fitzpatrick study, Schaub et al. (1992) examined the 
ecological and social factors that may affect predation on eggs and nestlings of the FSJ.  Results 
from this study, indicated that the majority of nest predation occurred during daylight hours, 
when young were present versus eggs, and implicated snakes as the primary nest predator.  Thus, 
although the RSLS might attract bird species to use lights as a perch, the spacing of the lights 
would mean that no more than two perches per mile would be created (each light is about a mile 
apart). Given this low number of added perches and no increased attractiveness to the FSJ 
primary predators (snakes) of FSJ populations, the likelihood that the RSLS would increase the 
risk of predation to the FSJ is low.  However, rather than risk adverse effects to this protected 
species, the Air Force would add bird spikes to RSLS lights located in or near FSJ habitat to 
prevent raptors from using them as perches.  Bird spikes are an effective and safe solution to 
deter birds without harming people or wildlife or interfering with electrical or communication 
transmissions.  Potential Proposed Action light locations within FSJ HMUs include:  #6, #7, #10, 
#11, #12, #13, #18, #24, #25, #26, #27, and #28.  Potential light locations within 500 feet of 
active FSJ territory are listed in Table 4-5. 
 
The USFWS concurred with APAFR with a may affect, but not likely to adversely affect, the 
FSJ determination by installing the lights in FSJ habitat as described in Alternative 1.  The 
justification was that the project area would be small and bird spikes would be placed on top of 
the lights to discourage avian predators (Appendix E). 
 

Table 4-5.  Scrub Jay Territory and Sites Within 500 Feet of Proposed Action  
Lighting Locations 

Range Light Number Range Territory ID Breeding? Group Size 

11 Bravo 
WEBR09 N 3 

10 SEEP09 Y 2 
6 Foxtrot/Bravo 

NEXT09 Y 3 
6 ENDD09 Y 4 

28 Echo NORE09 Y 2 
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Red-cockaded Woodpecker (Picoides borealis) 

RCW forage area would be affected from the removal of trees at a few proposed light locations.  
Table 4-6 below lists light locations and potentially affected cluster areas, identifying those 
clusters which would be adversely affected by the loss of habitat.  Methods for analysis followed 
USFWS South/Central Florida Recovery Unit Foraging Guidelines for Satisfying the Standard 
for Managed Stability for RCWs (USFWS, 2006). 
 
The USFWS concurred with APAFR with a may affect, but not likely to adversely affect the 
RCW determination by installing the lights in RCW habitat as described in Alternative 1.   The 
justification was that the construction was brief and human traffic for maintenance minimal 
(Appendix E).  Table 4-6 shows the existing conditions of the clusters near RSLS light locations 
and compares current acreage and tree basal area with the post tree removal condition.   Clusters 
that are already at or below minimum standards are assumed to be further adversely affected.  
Tree removal from a cluster forage area that does not result in a decrease below acceptable 
USFWS service standards results in a conclusion of no adverse effect, or not likely to adversely 
affect.  Light locations within a cluster area that do not require any tree removal result in a 
conclusion of no effect. 
 
Other Protected Wildlife Species 

APAFR is home to numerous other protected wildlife species, as discussed in Chapter 3, 
including the indigo snake (federally listed as threatened), the gopher tortoise (state listed as 
threatened) and several birds.  The level of information on burrow or nest location, and on 
territory and movements, is not as detailed as that for the RCW, FSJ, and FGS, which are 
managed species at APAFR. However, there is still a potential to affect these species through the 
installation and maintenance activities associated with the RSLS.  Any impacts would likely 
consist of temporary disturbance.  APAFR personnel routinely perform gopher tortoise surveys 
prior to ground-disturbing activities, such as new construction, excavation, new off-road 
activities, ground maneuver activities, and roller drum chopping.  Personnel involved in site 
installation and maintenance would have to be informed of the protected status of these species 
in case of a chance encounter.  Gopher tortoise burrows would be avoided if possible, and if not, 
the gopher tortoise would be relocated.  The Florida panther has only been documented once at 
APAFR and would not be affected. 

Operation  

The analysis of potential effects from operation are focused on the light produced from the 
RSLS, as other components such as noise from the system would be very minor.  The system 
itself is not expected to generate audible noise aside from perhaps a low electrical hum when 
operating.  Noise from operation would be very minor in comparison to the existing military 
testing and training environment and the natural noise environment.  The following analysis 
evaluates the potential for green and infrared spectrum lighting to affect plants and wildlife, 
based on the available information in the literature.   
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Effects to Plant Communities  

There is limited data available about the impacts of outdoor artificial lighting on plant 
communities.  One study suggests that extending daylight hours via artificial light will disrupt a 
plant’s regeneration cycle that occurs over night, but these studies address fixed, constant white 
light sources such as street lamps (Royal Astronomical Society of Canada, 2009).  In study, 
effects were limited to an immediate radius around the light, which was a downwardly directed 
source.  In contrast, the APAFR RSLS would be an intermittent green and infrared light, with 
light directed upward and an expected operation frequency of one to two nights per week.  
Approximately 20,000 to 80,000 lux of artificial light is required to cause a response in plants 
(Narisad and Schreuder, 2004).  By comparison, direct sunlight ranges from 32,000 to 
130,000 lux.  The output of the RSLS Luxeon V-StarTM green LED is 160 lumens per square 
foot, which is roughly equivalent to 1,700 lux and much less than that needed to elicit a response 
in plants.  Wang et al., 2007 exposed the algae Spirulina platensis to LED light of differing 
spectra.  Next to blue wavelength light, green light was found to have the least effect on growth 
and red light (not infrared) had the greatest effect on algal growth.  The intensity of light in the 
experiment was much greater than what the RSLS system would be expected to project into 
surface waters or wetlands on the ranges, one reason being lights would not be directed 
downward.  Thus, plant communities near the lights should not be affected from RSLS 
operations.   

Effects to Birds 

The impact to birds is expected to be minimally adverse as the available scientific literature 
indicates that birds do not see green light well, and thus are not strongly attracted to it (Rich and 
Longcore, 2006).  The concern with regard to attraction would be that migrating birds could 
deviate from their natural course or “fall out” (land in large numbers) onto range areas where 
active missions were occurring, posing a human safety hazard and aircraft collision risk.  As 
stated, it is highly unlikely that the RSLS would pose such an attraction due to the color and 
expected frequency of operation of the lights.  Studies of bird response to lit radio towers 
indicate that birds exhibit more non-linear flight (meaning they circle the tower or deviate from 
straight path flight) based on the type of light on the tower.  Red visible light was found to have 
the greatest effect, and it is theorized that certain colors interfere with the magnetoreception 
mechanisms that birds use during migration to navigate (Gauthreux and Belser, 2006).  In a 
study of bird attraction to offshore petroleum structures, birds did not exhibit a response to 
infrared light, which is not part of the visible light spectrum (Poot et al., 2008).  Wiltschko et al., 
(2004) found that migratory birds became disoriented from their migratory direction in the 
presence of 590 nm yellow or 635 nm red light, but remained well oriented under green light up 
to 564 nm, even when pre-exposed to darkness.   
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Table 4-6.  Tree Clearing Effects on Red-cockaded Woodpecker Forage Area 

Light Number 
/Action 

ID #s of 
Clusters  or 

Cluster Forage 
Within 0.5 mile 

Total 
Partitioned 

Forage 
(Acres) 

Partitioned 
>9 Inches 

(Square Feet) 

Total 
Partitioned 

(Square Feet) 

Total Non-
Partitioned 

Forage 
(Acres) 

Total Square 
Feet >9" that 

Would be 
Removed 

Remaining 
Square Feet >9 

Inch Basal 
Diameter 

Acre and Basal 
Area 

Requirement Still 
Met After RSLS 
Tree Removal? Conclusion 

#1/Proposed 7 150 2,000 2,000 340 15.45 1,984.55 Yes 

Cluster #7 is already 
under minimum of 3,000 
square feet for partitioned 

only; well over if total 
non-partitioned is 

considered. Thus, may 
affect, NLAA. 

#1/Alternative 7 150 2,000 2,000 340 17.64 1,982.36 Yes NLAA 

#2/Proposed 36 210 6,100 7,500 270 8.64 6,091.36 Yes Mostly pine plantation 
cleared. NLAA. 

#2/Alternative 36 210 6,100 7,500 270 2.53 7,497.47 Yes Mostly pine plantation 
cleared. NLAA. 

#12A/Alternative 5/16 100/190 600/11,000 2700/11,150 100/225 None Not Applicable No Tree Removal No Effect 

#12/Proposed 5/16 100/190 600, 11,000 2,700/11,150 100/225 

Unknown but 
any amount 
potentially 

adverse 

Not calculated No Cluster #5/ 
Yes Cluster #16 

Cluster #5 is already 
under minimum area for 

both shared and 
partitioned; the majority 
of the partitioned area is 
<9 inch basal diameter. 

Thus, assume LAA.  
Cluster #16, NLAA. 

#12B/Alternative 5/16 100/190 600/11,000 2,700/11,150 100/225 None Not Applicable No Tree Removal No Effect 
#13/Proposed 21 275 4,600 5,530 275 9.92 4590 Yes NLAA 
#13/Alternative 21 275 4,600 5,530 275 None Not Applicable No Tree Removal No Effect 
#14/Proposed and 
Alternative 57 400 8,000 11,000 400 78.64 7,921 Yes NLAA 

#16/Proposed and 
Alternative 54 210 2,600 2,700 210 3 2,597 No 

Cluster #54 is already 
under minimum, even 

with shared square 
footage (not shown); 

assume LAA. 

# 17/Proposed 
and Alternative 31 180 3,100 3,100 180 .7 3,099 Yes 

Cluster #31 is near 
minimum but not under; 

all BAs > 9 inches; 
assume NLAA. 

BA = Basal Area; ID = identification; LAA = Likely to Adversely Affect; NLAA = Not Likely to Adversely Affect; RSLS = Range Safety Lighting System; sq. ft. = square foot
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Wiltschko et al., (1993) observed lower activity with blue light but attributed that to the strength 
of the bulb, which raised the temperature slightly, likening the lower activity to the damping 
effect heat has on autumn migratory activity. He concluded no difference between green or blue 
light regarding misorientation with test subjects.  As mentioned in Chapter 2, the RSLS would 
emit green light at 505 nm. 
 
Rappl et al (2000) concluded that light wavelength dependent magneto-reception was 
widespread among birds, given that experiments had shown this mechanism to be present in 
birds from different orders and three different families. Their experiments with pigeons found 
magnetic orientation in these species was not affected by green light, whereas red light did cause 
misorientation, similar to experiments with robins, thrushes, and warblers (Wiltschko et al., 
1993; Wiltschko and Wiltschko, 1995; Wiltschko and Wiltschko, 1999). 
 
Collisions, commonly noted with lit cell and radio towers and tall buildings, are unlikely to occur 
with the RSLS.  The causative factors in bird-tower collisions are the height of the structures, 
flight altitudes of birds, whether the towers are supported by guy wires, and the color and type of 
light.  Fixed red lights or white lights have the highest incident of bird mortality from collision.  
Flashing or strobe lights have been found to reduce bird attraction to communication towers, 
regardless of light color (Gauthreux and Belser, 2006).  The height of the RSLS lights and the 
expected low attraction of birds to green light suggest that the potential for birds to collide with 
RSLS lights is low.   
 
There is a potential for lights to indirectly affect foraging behavior of nocturnal (nighttime 
species) or to allow species that normally forage during the day to expand their foraging time.  
Though directed upward, some diffusion of light from the RSLS is expected to reach the ground 
and surrounding vegetation.  Biological rhythms related to foraging, reproduction patterns, 
migration, communication, and sustainability can be affected by artificial light (Rich and 
Longcore, 2006).  A study performed on the effects of roadway lighting on black-tailed godwits 
(Limosa l.  limosa) in wet grassland habitats, concluded that the density of nests was slightly but 
statistically lower up to 300 meters (m) away from the lighting at roadway and control sites.  
Songbirds may be impacted by some types of artificial light.  The seemingly extended daylight 
hours created by artificial lights causes some birds to sing at unnatural hours.  Scientists have 
determined that extended daylight hours can induce early breeding; longer feeding durations and 
changing migration schedules (Molenaar et al., 2006).   
 
The studies above that determined these light impacts to bird foraging and nesting behavior are 
relevant to the analysis of the APAFR system in that they demonstrate that effects can and do 
occur.  However, the lights documented to result in impacts to birds are drastically different from 
lights proposed for the RSLS.  Notably, these differences include a closer spatial arrangement of 
the lights than the proposed RSLS; a broad area of constant, higher intensity, and downwardly 
directed illumination; and a typically artificial white light spectrum as opposed to a single color.  
With these considerations, and with the understanding that RSLS would be spaced 
approximately one mile apart such that any diffuse illumination would be very local in nature, 
impacts to bird behavior are not expected to have adverse effects. 
 
In addition to orientation, researchers have studied other effects of light on birds.  Rozenboim et 
al. (2004) exposed chicken eggs to light of different color and found green light stimulated 



Environmental Consequences Biological Resources 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page 4-13 
 Final 

growth and development in chicks, increased blood T lymphocytes, and increased serum anti-
viral levels for Newcastle disease when compared to exposures to red light.  Blue light also 
enhanced immune response. 

Effects to Mammals 

Artificial lighting has been shown to affect growth rate in juvenile bats, or cause entire colonies 
to fail, though existing studies are of limited usefulness for direct comparisons to the RSLS 
which would consist of different lighting, and by comparison, a much reduced frequency of 
operation than light found to have impacts.  Boldogh et al. (2007) studied the effects of typical 
outside lighting, such as floodlights, on house-dwelling bat colonies.  Lights in the study 
typically remained on for several hours or throughout the duration of the night. Juveniles in 
artificially lit buildings were significantly smaller and had slower growth rates than those living 
in unlit buildings, but researchers did not provide an explanation of the mechanism that caused 
the impacts.  The RSLS would only be utilized one to two nights per week.  The RSLS should 
not affect bat orientation or direction of flight, as research indicates at least long-distance 
navigation in bats appears strongly related to the Earth’s magnetic field (Wang et al., 2007; 
Holland et al., 2008).  Since bats do not see well, light from the RSLS is not anticipated to have 
adverse effects. 

Effects to Reptiles and Amphibians 

Reptiles and amphibians include snakes and turtles, frogs, toads, and salamanders.  Frogs and 
toads may be particularly susceptible to artificial light because most are partly or completely 
nocturnal (Buchanan, 2006).  They forage at night and are predators of other nocturnal animals.  
Because of their dependence on certain habitats, such as a water body, some frog species may 
not be very mobile.  These would be less able to compensate for changes in light levels at night.  
Juvenile toads have been observed to congregate under streetlights to prey on insects attracted by 
the light, while some species have been observed to avoid artificial light altogether (Buchanan, 
2006).  Organisms accustomed to navigating in dark environments could become disoriented 
from artificial night lighting, as is the case with sea turtles.  Changes in light can also cause a 
temporary reduction in visual capabilities or blindness (i.e., frogs) (Buchanan, 2006).   
 
Studies of reptile and amphibian response to light are few, but generally frogs exhibit a “blue 
preference,” supposedly because blue may indicate the presence of water (Buchanan, 2006).  
However, one study found that certain tree frogs that were adapted to the dark were observed to 
show a preference for green light at high illumination.  Based on this information, there is a 
potential for tree frogs to be attracted to the RSLS.  Because the RSLS lights would be operated 
one to two nights per week and turned on only as needed during a given mission, it is unlikely 
that long-term changes in habitat or behavior in tree frogs would result from the installation of 
the RSLS.   
 
Newts, a type of salamander, were found to exhibit altered magnetic compass orientation when 
exposed to long-wavelength light greater than 500 nm, which is comparable to light from the 
RSLS (Philips and Borland, 1994; Philips et al., 2002).  The shift in orientation was found to be a 
direct result of the effect of the light on the magnetoreception mechanisms in the newts.  The 
light source and intensity in the experiment were different than what would be produced by the 
RSLS lights, which would be directed upward.  It is unknown whether the outward diffusion of 
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light from the RSLS would be sufficiently intense enough, or within close enough proximity, to 
cause misorientation in amphibians. Additionally, the experiments did not interpret their results 
in the context of having effects on survival or long-term misorientation on amphibians. 
 
The RSLS would also emit infrared light, which is detectable by some species of snakes from the 
Crotalid or pit viper family.  Pit vipers include rattlesnakes, water moccasins, and coral snakes, 
all of which are venomous.  Since the RSLS lights would be elevated approximately 10 feet 
above the ground, attraction is not likely to be an issue for these snakes.  Adverse effects on 
reptiles and amphibians are not anticipated. 

Effects to Insects 

Studies indicate that insects are attracted to outdoor lighting and congregate around lighted areas.  
As a result insects may expend energy staying near light sources that they would otherwise spend 
on mating and migration (Eisenbeis, 2006).  Species that prey on the insects may find foraging to 
be easier as their food is concentrated on one location.  As with other species, literature indicates 
that light color is a key factor in light attractiveness with regard to insects.  Ashfaq et al. (2005) 
found that higher wavelengths such as ultraviolet and blue light attract the lowest number of 
insects compared to lower wavelengths like red and green (Table 4-7).  Researchers collected 
eight orders of insects: Lepidoptera (butterflies and moths); Diptera (flies and mosquitoes); 
Coleoptera (beetles); Ephemoptera (mayflies and dragonflies), Hemiptera (cicadas, aphids); 
Orthoptera (grasshoppers, crickets), Dermaptera (earwigs) and Plecoptera (stoneflies).  None 
showed a marked preference for green light.  Thus, the RSLS green spectrum lights are not 
expected to strongly attract insects, nor animals that feed on these insects. 
 

Table 4-7.  Percentage of Insects Attracted to Different Colored Light at Night 
Light Color Experimental Location 1 Experimental Location 2 

Red 2.2 2.4 
Yellow 10.6 8.5 
Green 4.7 3.1 
White 18 16.7 
Ultraviolet 42.1 50.9 
Blue 22.4 18.3 

Source:  Ashfaq et al., 2005 
 
Certain beetles have the ability to detect infrared light, as do some insects that feed on blood 
(Campbell et al., 2002).  In the case of the beetle Melanophilia acuminata, this insect lays its 
eggs in trees freshly killed by fire, attracted to the heat from the burnt wood (Schmitz and 
Bleckmann, 1998).  Given the few readily available examples in the literature, infrared detection 
and attraction by insects does not appear to be common.  Thus, the RSLS infrared lights are not 
expected to attract insects, nor animals that might feed on these insects.   

4.3.2 Alternative 1 – Install Range Safety Lighting System at Alternate Locations 

Installation and Maintenance 

Installation and maintenance under Alternative 1 would follow the same procedures and use the 
same equipment as described for the Proposed Action locations. However, Alternative 1 
incorporates a process of exclusionary mapping to avoid environmental effects to biological 
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resources, where possible.  As mentioned in Section 4.3.1, the USFWS concurred with APAFR 
with that Alternative 1 may affect, but is not likely to adversely affect the FSJ, FGS, and RCW.   
The justification was that the construction was brief and human traffic for maintenance minimal 
(Appendix E).  The discussion of potential effects to protected species from light presented in 
Section 4.3.1 is applicable to Alternative 1. 

Effects of Line of Sight Tree Clearing 

Effects to Plant Communities and Wildlife 

Alternative 1 light locations within 500 feet of federally protected plant species are listed in 
Table 4-8. 
 

Table 4-8.  Federally Listed Plants within 500 Feet of Alternative 1 Light Locations 
Range Light 

Number Range Common 
Name Species # of Individual Plants Year Surveyed

12B Bravo 

Pigeon Wing Clitoria fragrans 

17 2002 
14 Foxtrot 7 2003 

26 Echo 
45 2002 

200 2002 
28 Echo 

Florida 
Jointweed Polygonella basaramia 

2000 2003 
27 Echo 15000  2003 
27 Echo 10000 2003 
26 Echo 100 2004 
26 Echo 2200 2004 
25 Echo 1500 2004 
24 Echo 1500 2004 

12B Echo 35 2004 
12B Bravo 107 2002 
12B Bravo 63 2002 

 
Impacts to Florida hairy jointweed (Polygonella basiramia) at Light #12B would be unavoidable 
because the only access route to the light location would be down the disc line, where the plants 
are growing.  This species tends to populate fire disk-lines because the occasional surface 
disturbance creates site conditions that promote stable plant communities.  These annuals tend to 
recover rather quickly from occasional disking (once or twice annually) with no adverse affects 
to the viability of plant communities.  Field visits by APAFR personnel concluded Alternative 1 
light locations for #24, #25 and #26 could be accessed without effects to protected plant species. 

4.3.3 No Action Alternative  

The No Action Alternative would mean that the RSLS would not be installed and the removal of 
trees would not be necessary.  From a biological resource standpoint, this is preferred as it 
requires no disturbance to plants or wildlife.  There would be no additional noise, other than that 
produced by the existing manmade and natural environment. 
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4.4 ANTHROPOGENIC RESOURCES 

This section addresses potential effects to anthropogenic resources as a result of the 
implementation of the Proposed Action.  Analysis focused on the potential for impacts to the 
dark sky at the FKPP and the number of overnight visitors to the park.  Measures to minimize 
impacts are provided where possible.   

4.4.1 Proposed Action – Install Range Safety Lighting  

Installation and Maintenance 

The installation and maintenance of lights would not have any impact on anthropogenic 
resources because the RSLS would be entirely located on APAFR.  Minimal noise from tree 
clearing would be produced and would not adversely affect communities adjacent to the range.       

Operations 

The artificial light emitted from the installation of the range safety lighting at APAFR has the 
potential to create distant light pollution which could adversely affect the amount of “dark sky” 
perceptible to the public.  At nearby FKPP, a Florida state park, dark sky conditions are an 
attraction for nighttime campers and recreationists that like to stargaze.  Any change in dark sky 
conditions could consequently affect the number of overnight visitors to the FKPP or detract 
from the quality of their visit.  The closest RSLS light to the park would be located 
approximately seven miles away.  The landscape of the FKPP is relatively flat and thus, lights 
from even the closest city, Sebring, which is located 25 miles from the FKPP, impact stargazing, 
especially if viewers look toward the horizon.  However, many of the RSLS would be 
surrounded by vegetation which would serve to block the light from the FKPP.  In addition, the 
RSLS is closer in proximity to the FKPP than Sebring, but only consists of 30 individual light 
locations compared to estimated thousands of lights from the closest city.  The scale of light 
diffusion from the RSLS is unlikely to be of an intensity to affect nighttime viewing conditions 
7 miles away.  The FKPP dark sky condition is currently designated as a Class 3 according to the 
Bortle Scale (Figure 3-7).  This classification is described as rural sky with some indication of 
light pollution along the horizon.  The RSLS lighting at APAFR under the Proposed Action 
would not be elevated above 10 feet, and thus not directly visible at the FKPP.  Some light 
pollution from the RSLS cannot be entirely ruled out but is not anticipated to change the dark 
sky classification at the FKPP from a Class 3 designation to a Class 4, since gradations in the 
scale reflect the amount of light from multiple residential and commercial sources, and 
transportation. The RSLS would add a total of 30 lights, the closest being about 7 miles from the 
center of the FKPP. The furthest would be located as far away as 15 miles from the FKPP.  

4.4.2 Alternative 1 – Install Range Safety Lighting System at Alternate Locations 

The Alternative 1 RSLS light locations are not sufficiently different from the Proposed Action 
light locations to create a perceptible decrease in artificial night sky brightness.  Light #12 for the 
Proposed Action was replaced with Lights #12a and #12b for Alternative 1.  Because these are 
so far removed from the FKPP, it is highly unlikely that the additional light under Alternative 1 
would create a noticeable effect on artificial night sky brightness over the Proposed Action.  The 
closest Alternative 1 lights to the FKPP are very similar in location to the Proposed Action 
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lights. Thus, no difference should be evident between the Alternative 1 and the Proposed Action, 
and no adverse effects on recreation at the FKPP are expected.   

4.4.3 No Action Alternative 

Under the No Action Alternative, the Air Force would not construct lighting features around 
bombing range boundaries of APAFR.  Impacts to anthropogenic resources would not be 
expected under this alternative.  From an anthropogenic standpoint, this is preferred as it requires 
no potential artificial lighting impacts to the nearby FKPP.  In addition, there would be no 
additional noise disturbance, other than that produced by the existing manmade and natural 
environment. 

4.5 CULTURAL RESOURCES 

This section discusses potential impacts to cultural resources, which includes historic and 
prehistoric resources located within and adjacent to the lighting placement areas.  Analysis 
focused on assessing the potential for impacts to archaeological sites and historic structures from 
land clearing and construction and on identifying methods to reduce the potential for negative 
impacts to cultural resources from those activities. 
 
Potential impacts to cultural resources can occur by physically altering, damaging, or destroying 
a resource or by altering characteristics of the surrounding environment that contribute to the 
resource’s historical significance.  Resources can also be impacted by neglecting the resource to 
the extent that it deteriorates or is destroyed. 
 
Consultation on this action has been completed. The SHPO concurred with APAFR that cultural 
resources have adequate precautions for establishing the lights under the Preferred Alternative 
(Appendix F). 

4.5.1 Proposed Action – Install Range Safety Lighting  

Installation and Maintenance 

Land clearing and construction would be required in varying degrees for each of the 30 proposed 
lighting locations.  Construction of light stations and potential creation or widening of lanes 
along fence lines, in addition to tree clearance activities or brush hogging, all have the potential 
to adversely affect cultural resources.   
 
Six light placement locations have the potential to adversely affect eligible or potentially eligible 
sites within the APE.  Concerns and recommended actions are discussed below: 

● Monitoring of subsurface construction activity by a trained archaeologist is suggested for 
all locations due to the varying degrees of survey conducted in the past.  Areas of special 
concern and recommendations follow this bullet. 

●  Near location #13, remnants of the historic Seaboard Airline Railway bed may be 
present (APAFR, 2008).  As this resource travels though and along active impact areas, 
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monitoring of the construction and surface inspections of areas of high visibility should 
be undertaken to ensure impacts to these resources are avoided. 

● In locations #24, #25, #26, #27, and #28, a dense concentration of archaeological sites, 
some of which are considered NRHP-eligible, are present.  Location #4 has not been 
surveyed to identify cultural resources.  Unless the National Historic Preservation Act 
section 106 process is initiated and archaeological survey is conducted prior to ground 
disturbing activities, adverse effects to known cultural resources potentially would occur.  
In addition to survey, it is required that all of these locations must be monitored by a 
qualified archaeologist during construction activities.  If pole locations are shifted from 
those currently identified, the Cultural Resource office at APAFR would require 
consultation (Couturier, 2009). 

● Cemeteries are in the vicinity of location #13.  Clearly marking or flagging cemetery 
boundaries prior to construction would ensure no adverse impacts to these resources. 

4.5.2 Alternative 1 – Install Range Safety Lighting System at Alternate Locations   

Environmental consequences to cultural resources under Alternative 1 would be identical to 
those presented under the proposed alternative. 

4.5.3 No Action Alternative  

Under the No Action Alternative, the Air Force would not construct lighting features around 
bombing range boundaries of APAFR.  Impacts to cultural resources would not be expected 
under this alternative.  Under the No Action Alternative, the Air Force would continue to use 
proposed project areas for training.  The likelihood of potential impacts to cultural resources 
would not change from the current status under this alternative.  These areas would continue to 
be managed in compliance with federal law and Air Force regulations. 

4.6 SOIL RESOURCES 

4.6.1 Proposed Action – Install Range Safety Lighting System 

Potential effects relevant to this analysis include soil disturbance compaction and rutting, 
seasonal high water tables, and soil trafficking.   

Soil Disturbance 

Soil disturbance may be categorized as displacement, exposure of mineral soil, compaction, 
rutting, erosion, mass wasting, nutrient depletion, microclimate changes, and hydrologic changes 
(Scheerer et al., 1994).  The types of soil disturbance evaluated in this analysis, included soil 
compaction and soil rutting.   
 
Soil compaction is the increase in soil bulk density that results from the rearrangement of soil 
particles in response to applied force.  A limited amount of compaction of disturbed soils may be 
beneficial, but excessive compaction is detrimental to soil structure.  Limited access to water and 
nutrients, restricted root development, reduced water infiltration and percolation, and reduced 
aeration are major constraints to plant growth associated with compact soil layers.  Compaction 
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of natural soils can significantly decrease plant production (Busscher et al., 1995; Unger and 
Kaspar, 1994; Logsdon et al., 1992; Douglas et al., 1992).   
 
Sandy soils have proportionally high bulk densities (1.2 to 1.8 g/cm3 [grams per cubic meter]) or 
75 to 110 lbs/ft3 (pounds per cubic foot) while silts and clays normally range from 1.0 to 
1.6 g/cm3 or 65 to 100 lbs/ft3 (Unger and Kaspar, 1994).  Under comparable conditions, silt and 
clay soils generally compact more severely than sandy soils.  Soils with low levels of organic 
matter are generally more susceptible to soil compaction, whereas soils with higher levels of 
organic matter are more difficult to compact. 
 
Depending on their pattern and orientation, ruts can alter surface drainage, particularly sheet 
flows, and may also increase soil erosion potentials.  Under wet soil conditions, silts and clays 
are more prone to rutting than sandy soils.  Organic soils are highly susceptible to rutting (Arnup, 
1998).  As soils become saturated, compaction potentials generally decrease and rutting 
potentials increase (Coder, 2000; Arnup, 1998).  Rutting is also influenced by slope, vegetation 
type, and ground cover.   
 
North and south ranges soil compaction and rutting vulnerabilities are defined in Table 4-9 and 
illustrated in Figure 4-2 and Figure 4-3.   
 

Table 4-9.  Soil Compaction and Rutting Vulnerabilities Variables 
Ranking Description 

Soil Compaction 
Severe Maximum levels of compaction are likely to occur. 
High Levels of compaction are likely to occur but at slightly reduced 

levels from severe because of potentials for reduced soil water 
content. 

Moderate Compaction is not likely to occur but may occur as a result of 
capillary rise within the soil profile or localized water table 
fluctuations. 

Low Compaction is not likely to occur. 
Soil Rutting 
Severe Maximum levels of deep rutting soil deformation are likely to occur. 
High Significant levels of deep to moderately deep ruts are likely to occur; 

rutting potentials are slightly reduced because of potentials for 
reduced soil water content. 

Moderate Soil rutting may occur; however, rut penetration would likely be 
nominal. 

Low Soil rutting is not likely to occur. 
 
Natural recovery of soils to precompaction and prerutting conditions is extremely slow, if it 
occurs at all.  Recovery of sandy soils is very slow and compacted subsurface layers take much 
longer to recover.  Based on trafficking studies from the timber harvest industry, soil recovery 
following timber harvest operations generally takes many years.   

Seasonal High Water Tables 

Soil disturbance under wet conditions can result in considerable soil compaction and rutting 
damage and can alter subsurface hydrology (Sun et al., 2001).  Seasonal fluctuations in APAFR 
soil water tables can result in saturated soil conditions at or near the soil surface for several 
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months during the year (see Section 3.2).  Soils are most vulnerable to human-induced soil 
compaction and rutting damage during periods of seasonally high water tables.   

Soil Trafficking 

Soil trafficking is the exertion of pressure on the soil surface through the tracks and/or wheels of 
land vehicles.  The ability of a soil to carry a certain load depends on a number of characteristics 
of the soil and the soil water content.  Generally, under dry conditions, sandy soils have lower 
trafficability than clayey soils.  All soils become less trafficable as soil moisture content 
increases (Arnup, 1998).  Vehicle weight, wheel/track footprint, and frequency of trips over the 
same course correlates directly with soil impact potentials.  
 
Heavy equipment, vehicles, and even foot traffic can leave a long-lasting legacy of compacted 
soils and ruts that can impact the environment.  The risk of soil compaction from trafficking 
depends on the intensity of traffic (number of passes), weight of the vehicle, tire pressure, soil 
type, ground cover, and soil properties, particularly soil moisture content and texture.  Soil 
rutting primarily occurs as a result of the operation of heavy vehicles on wet soils. 

The weight of the vehicle or equipment generally determines the degree of subsoil compaction.  
Heavier vehicles tend to cause deeper, longer lasting compaction.  Most compaction occurs 
during the first few passes with subsequent trips having limited impact.  Generally, compaction 
is greatest at points with the most passes (King and Haines, 1979).  Compaction is most critical 
on clay and loamy soils that have been disturbed when wet, but compaction can also adversely 
impact the soil structure of sandy soils.  

Installation and Maintenance 

Installation would be scheduled to avoid wet and seasonally high soil water table conditions.  
Based on estimated lightening strikes and routine maintenance needs, light locations would 
likely required six on-site visits per year.   
 
All but one RSLS light location would be accessed from range main roads, fence line service 
roads, or silviculture plantation firebreak disk lines off main roads ( Figure 2-6 and Figure 2-7).  
For the Proposed Action, access to Charlie Range light locations #17 and #18 would be gained 
by off-road travel over natural ground.  No new road construction or existing road modifications 
would be required to access light locations.   
 
A four wheel drive pickup truck would be used to install and maintain the RSLS range perimeter 
lights at each proposed location.  Light maintenance activities would include replacing batteries, 
vegetation management in proximity to the lights, and system component replacements and 
repairs.  It is estimated that each light location would require an average of six visits per year.  
This estimate is based on an assumption that each location would receive six disabling lightening 
strikes per year.  In instances where access to RSLS locations by off-road travel over wet areas 
with high vulnerabilities to soil disturbance is required, light installation and maintenance would 
be accomplished using all-terrain vehicles (ATVs).   
 
Vegetation and trees would be selectively removed to maintain RSLS sightlines.  No vehicular 
machinery would be used to cut or remove sightline vegetation.   
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Soil Impact Analysis 

To determine soil impacts, the proposed and alternative RSLS light locations for the north and 
south ranges were evaluated individually to identify potential interactions between the mission 
indices and the mission event scenario.  The results of the analysis are presented in Table 4-10.   
 

Table 4-10.  RSLS Light Location Soil Impact Summary 

Action Soil Seriesa Hydric 
Seasonal High Water Tableb

Depth (Feet) Duration 
(Months) 

Light Location #1 (Foxtrot Range) 
Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative 

Light Location #2 (Foxtrot Range) 
Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative Oldsmar Sand 

Light Location #3 (Foxtrot Range) 

Proposed Myakka Sand/ St. Johns Basinger 
Placid Soils Yes 0.5-1.5/0-1 Jun-Sep./Jun-

Feb 
Alternative St. Johns Basinger Placid Soils 0-1 Jun-Feb 

Light Location #4 (Foxtrot Range) 
Proposed Basinger Sand Yes 0-1 Jun-Feb Alternative 

Light Location #5 (Foxtrot Range) 
Proposed Ona Sand No 0.5-1.5 Jun-Sep Alternative Myakka Sand Yes 

Light Location #6 (Foxtrot Range) 

Proposed Myakka Sand/Narcoossee Sand Yes/No 0.5-1.5/2-3.5 Jun-Sep/Jun-
Nov 

Alternative Narcoossee Sand No 2-3.5 Jun-Nov 
Light Location #7 (Bravo Range) 

Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative 
Light Location #8 (Bravo Range) 

Proposed Myakka Sand/Placid Sand Depression/ 
St. Johns Basinger Placid Soils Yes 

0.5-1.5/0-1/ 
0-1 

Jun-Sep/Jun-
Mar/Jun-Feb 

Alternative Valkaria Sand 0-1 Jun-Sep 
Light Location #9 (Bravo Range) 

Proposed Basinger Sand Depression/Myakka 
Sand Yes -2-0/0.5-1.5 Jun-Mar/Jun-

Sep Alternative 
Light Location #10 (Bravo Range) 

Proposed Basinger Sand Yes 0-1 Jun-Feb 
Light Location #11 (Bravo Range) 

Proposed Myakka Sand/ Narcoossee Sand Yes/No 0.5-1.5/2-3.5 Jun-Sep/Jun-
Nov Alternative 

Light Location #12 (Bravo Range) 
Proposed Duette Sand No 4-6 Jun-Oct 
Alternative 12A Immokkalee Sand Yes 0.5-1.5 Jun-Sep 
Alternative 12B Duette Sand No 4-6 Jun-Oct 

Light Location #13 (Bravo Range) 

Proposed Myakka Sand/ St. Johns Basinger 
Placid Soils Yes 0.5-1.5/0-1 Jun-Sep/Jun-

Feb 
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Action Soil Seriesa Hydric 
Seasonal High Water Tableb

Depth (Feet) Duration 
(Months) 

Alternative Myakka Sand Yes 0.5-1.5 Jun-Sep 
Light Location #14 (Foxtrot Range) 

Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative 
Light Location #15 (Charlie Range) 

Proposed Myakka Sand 
Yes 

0.5-1.5 Jun-Sep 

Alternative Myakka Sand/Basinger Sand 
Depression 0.5-1.5/-2-0 Jun-Sep/ 

Jun-Mar 
Light Location #16 (Charlie Range) 

Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative 
Light Location #17 (Charlie Range) 

Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative 
Light Location #18 (Charlie Range) 

Proposed Immokkalee Sand Yes 0.5-1.5 Jun-Sep Alternative 
Light Location #19 (Charlie Range) 

Proposed Basinger Sand/Myakka Sand Yes 0-1/0.5-1.5 Jun-Feb/ Jun-
Sep 

Alternative Immokkalee Sand 0.5-1.5 Jun-Sep 
Light Location #20 (Charlie Range) 

Proposed Basinger Sand/Immokkalee Sand 
Yes 

0-1/0.5-1.5 Jun-Feb/ Jun-
Sep 

Alternative Basinger Sand/Myakka Sand 0-1/0.5-1.5 Jun-Feb/ Jun-
Sep 

Light Location #21 (Echo Range) 
Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative 

Light Location #22 (Echo Range) 
Proposed Basinger Sand/Sanibel Muck Yes 0-1/-1-0 Jun-Feb/Jun-

Apr Alternative 
Light Location #23 (Echo Range) 

Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative 
Light Location #24 (Echo Range) 

Proposed Zolfo Sand 
No 

2-3.5 Jun-Nov 

Alternative Zolfo Sand/Satellite Sand 2-3.5/1.5-3.5 Jun-Nov/ 
Jun-Nov 

Light Location #25 (Echo Range) 
Proposed Satellite Sand 

No 
1.5-3.5 Jun-Nov 

Alternative Daytona Sand/Satellite Sand 3.5-5/1.5-3.5 Jul-Nov/ Jun-
Nov 

Light Location #26 (Echo Range) 
Proposed Daytona Sand No 3.5-5 Jul-Nov Alternative 

Light Location #27 (Echo Range) 
Proposed Archbold Sand No 3.5-6 Jun-Nov Alternative 
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Action Soil Seriesa Hydric 
Seasonal High Water Tableb

Depth (Feet) Duration 
(Months) 

Light Location #28 (Echo Range) 
Proposed Narcoossee Sand No 2-3.5 Jun-Nov Alternative 

Light Location #29 (Echo Range) 
Proposed Myakka Sand Yes 0.5-1.5 Jun-Sep Alternative 

Light Location #30 (Charlie Range) 
Proposed Valkaria Sand 

Yes 
0-1 Jun-Sep 

Alternative Myakka Sand/Valkaria Sand 0.5-1.5/0-1 Jun-Sep/ Jun-
Sep 

a. Soil series within a 100-foot buffer of light location. 
b. Estimated values are based on National Resource Conservation Service Stastgo and South Florida Water Management 
District national soils landscape positions databases; actual site values may vary with soil type.   

 
There would be no major adverse impacts to soils associated with the installation and 
maintenance of the proposed and alternative RSLS for the APAFR north and south ranges.  The 
relatively flat topography and the limited loss and anticipated quick recovery of disturbed ground 
cover plant species minimize soil impact potentials.  In addition, the exclusion of vehicular 
machinery for cutting and/or removing vegetation to establish and maintain light location 
sightlines also minimizes soil impact potentials.  Soil erosion that does occur would be localized 
and would not likely adversely impact off-site areas.  
 
As shown in Table 4-10, there are light location soil moisture and water table conditions that 
could result in soil compaction and/or rutting if traveled by vehicles during periods of SHWTs 
and wet soil conditions.  For some locations such as lights #5, #6, #11, and #12, soil impacts 
would be minimized by selecting sites that avoid hydric soils, whereas other locations require 
light installations at sites that may have hydric soil moisture regimes and relatively long periods 
of SHWTs that can range from 4 to 11 months.  Avoiding RSLS sites during wet periods, 
gaining site access using established access roads and firebreaks, and opting to use ATVs to 
access sites that are estimated to have high or severe vulnerabilities to soil disturbance damage 
significantly diminishes soil impact potentials.  With the exception of proposed Charlie Range 
light location #18, the soil compaction and rutting damage that could occur would be minimal 
and localized and of no major consequence to affected soil environments. 
 
Since established road access is not unavailable for location #18, off-road travel over natural 
ground would be required.  It is estimated that access to location #18 would require 0.33 miles of 
overland travel across a bahia grass (Paspalum notatum) pasture.  Overland access location 
#18 may intersect Basinger Sand and Immakkalee Sand soils.  Each of these soils is classified as 
hydric (Table 3-15): SHWTs can range from 0 to 1.5 feet below the surface for 4 to 10 months 
(Table 4-10): soil compaction vulnerability is estimated to be high to severe (location 18): and 
soil rutting vulnerability is estimated to be high (Figure 4-2 and Figure 4-3).  Overland truck 
traffic during installation and maintenance (six visits per year) during wet periods and high water 
tables could result in short-term soil compaction and/or rutting soil impacts.  Proposed access to 
these location using ATVs and/or during periods when water tables are not seasonally high 
would significantly diminish soil impact potentials.   
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Operation 

The operation of the lights would not affect soil resources.  Potential soil impacts are only 
associated with the installation and maintenance of the RSLS. 

4.6.2 Alternative 1 – Install Range Safety Lighting System at Alternate Locations 

Installation and Maintenance of the Range Safety Lighting System 

As with the Proposed Action, there would be no major adverse impacts to soils associated with 
the installation and maintenance of the Alternative 1 light locations for the APAFR north and 
south ranges (Table 4-10).  In addition, the exclusion of vehicular machinery for cutting and/or 
removing vegetation to establish and maintain light location sightlines also minimizes soil 
impact potentials.  No RSLS activity soil erosion impact potentials were identified.  Some access 
through hydric soils may be required but wet periods would likely be avoided for maintenance 
events.  Any effects would likely consist of short-term soil compaction and rutting, which could 
be alleviated by accessing the locations using ATVs. 

Operation 

The operation of the lights under Alternative 1 would not affect soil resources.  Potential soil 
impacts are only associated with the installation and maintenance of the RSLS. 

4.6.3 No Action Alternative  

Under the No Action Alternative, the Air Force would not construct lighting features around 
bombing range boundaries of APAFR.  Impacts to soil resources would not be expected under 
this alternative.   
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5. CUMULATIVE EFFECTS AND IRREVERSIBLE AND 
IRRETRIEVABLE COMMITMENT OF RESOURCES 

5.1 CUMULATIVE EFFECTS 

The CEQ regulations (40 CFR 1508.7) define cumulative effects analysis as “the incremental 
impacts of the action when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency or person undertakes such other actions.” 
 
Cumulative effects may occur when there is a relationship between the Proposed Action and 
other actions expected to occur in a similar location or during a similar time period.  Actions 
overlapping or in proximity to the Proposed Action or Alternative 1 can reasonably be expected 
to have more potential for cumulative effects on “shared resources” than actions that may be 
geographically separated.  Similarly, actions that occur during the same time frame will tend to 
offer a higher potential for cumulative effects. 
 
In this EA, an effort has been made to identify all actions that are being considered on APAFR 
and that are in the planning stage at this time.  These actions are included in the cumulative 
analysis to the extent that details regarding such actions exist and the actions have a potential to 
interact with the Proposed Action or Alternative 1.  Although the level of detail available for 
future actions varies, this approach provides the decision maker with the most current 
information to evaluate the consequences of the Proposed Action.   
 
Actions that may have potential cumulative impacts include ongoing training missions such as 
Army National Guard ground and surface-to-surface missile training, natural resource 
management efforts, controlled burns, species management and forestry, and planned actions 
such as Navy ordnance training. 
 
Since the No Action Alternative will utilize existing ORMA procedures (Section 2.3 and 
Appendix A) to address APAFR training safety and operational issues, no adverse cumulative 
effects to airspace management and safety, water resources, biological resources, anthropogenic 
resources, or cultural resources are anticipated.    

5.1.1 Airspace Management and Safety 

Neither the Proposed Action nor Alternative 1 would have cumulative adverse impacts with 
regard to airspace management and safety when considered with other planned actions such as 
Navy air-to-ground ordnance training.  The Proposed Action and Alternative 1 would both 
enhance the existing airspace management and safety environment.   

5.1.2 Surface Waters, Wetlands, and Floodplains 

Neither the Proposed Action nor Alternative 1 would have cumulative adverse impacts with 
regard to surface waters, wetlands, and floodplains when considered with planned Navy 
ordnance training or existing Army National Guard ground and surface-to-surface missile 
training. APAFR management of natural resources and adherence to Section 404 guidelines 
would prevent cumulative adverse effects to wetlands.   
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5.1.3 Biological Resources 

Disturbance from installation and tree removal associated with site preparation represents a 
cumulative adverse effect when considered with other types of manmade disturbances, including 
military training noise, controlled burns, and forestry management.  The contribution from the 
Proposed Action would be minor and not adverse because disturbance would be brief (a few 
days for tree removal) and limited in area of impact.  No active RCW cavity trees, or existing 
FSJ or FGS nest locations would be affected. RCW foraging area would be decreased in some 
areas, including forage area that is already at or below USFWS minimum standards required to 
support an RCW colony.  The Proposed Action, combined with other actions, could potentially 
result in a cumulative adverse impact to those specific RCW clusters that are at or below the 
minimum standard. Alternative 1 would result in less impact to biological resources than the 
Proposed Action. As discussed in Chapter 4, effects from the lights to wildlife and protected 
species would not have a major adverse impact, and in terms of degree of effect are 
overshadowed by comparison with actions such as live ordnance training. Thus, combined with 
other past, present, and future actions, neither the Proposed Action or Alternative 1 would have a 
major adverse cumulative effect. 

5.1.4 Anthropogenic Resources 

Potential impacts to the dark sky at the FKPP associated with the additional artificial light 
proposed at APAFR could have a cumulative adverse effect when considered with other 
activities that require additional artificial night lighting.  For instance, the development of the 
new town of Destiny planned near the northeast border of the park is anticipated to have an 
adverse impact on the dark night sky at the FKPP.  Neither the Proposed Action nor Alternative 
1 would have a major adverse cumulative effect on anthropogenic resources.    

5.1.5 Cultural Resources 

For the project under consideration in this document, APAFR has determined that the 
alternatives proposed here would result in no adverse effects to cultural resources if 
recommendations to survey and delineate resources are followed.  With the exception of Echo 
fence line and Bill’s Bay area, most of these activities would occur in previously disturbed active 
impact areas that are not subject to cultural surveys because of an unexploded ordnance hazard. 
If proposed recommendations are followed, no cumulative impacts to cultural resources would 
be expected.  All actions involving these projects are regulated under AFI 32-7065, Cultural 
Resources Management.  The APAFR Cultural Resources office should be consulted on future 
activities, and information will be provided on a case-by-case basis.  If management practices set 
forth in APAFR’s Integrated Cultural Resources Management Plan are followed (APAFR, 
2008), any potential contribution to cumulative impacts of cultural resources would not be 
expected.   

5.2 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

Irreversible and irretrievable commitment of resources is related to the use of nonrenewable 
resources and the effects that the uses of these resources have on future generations.  Irreversible 
effects result primarily from the use or destruction of a specific resource (such as energy or 
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minerals) that cannot be replaced within a reasonable period of time.  Irretrievable resource 
commitments involve the loss in value of an affected resource that cannot be restored as a result 
of the action (for example, extinction of a threatened or endangered species or the disturbance of 
a cultural site). 
 
None of the components of the Proposed Action (the installation or operation and maintenance of 
the RSLS) or Alternative 1 would constitute an irreversible or irretrievable commitment of 
resources.  Installation and maintenance involve expenditure of minor amounts of fuel by 
vehicles and tree clearing equipment.  Known cultural resources would be avoided, though 
undiscovered cultural resources could be inadvertently disturbed.  With the exception of the 
removal of some trees, no irreversible or irretrievable commitment of biological resources, 
including permanent loss of protected species or their habitats is expected. 
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6. MANAGEMENT PRACTICES 

6.1 VEGETATION CLEARING 

• Tree and brush clearing will leave no more than 4-inch high stumps to prevent damage to 
vehicle undercarriages. 

• Trees will be limbed to eliminate ladder fuels, and reduce scorch heights during 
prescribed burns and wildfires. 

• Vegetation removal will be limited to ground level clearing. No roots will be excavated.  
Any digging would require coordination with APAFR Cultural Resources Management. 

6.2 INSTALLATION, MAINTENANCE, AND ACCESS 

• The Air Force would wait until the dry season to effect repairs on lights located within 
wetland areas. 

• The Air Force would avoid traveling through soil areas where compaction and rutting 
could have localized adverse effects, or promoting the introduction and spread of 
invasive species. 

• Protected species management practices will be developed through a process of 
consultation with the USFWS.   

• Bird spikes will be installed on light poles located in proximity to FSJ (Aphelocoma 
coerulescens) and FGS (Ammodramus savannarum, floridanus) habitat areas to prevent 
an artificial increase in available avian predator perching sites.   

• No foreign materials (for example, clay, shell, yellow sand) would be utilized for road or 
access improvements. 

• Cultural resource surveys will be conducted prior to excavations at potential site locations 
where surveys have not been previously conducted (Table 3-13).  The APAFR Cultural 
Resource Manager will be onsite to oversee the excavation of the holes dug for the lights 
along the west side of Echo Range.   
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OPERATIONAL RISK MANAGEMENT ASSESSMENT 
AAGTC 

Identification Lighting 

Introduction 

New training requirements for smart bombs have greatly expanded footprints and 
more use of tactical ranges. AFI 13-212, para 4.15.2, requires Class A and B 
ranges to have Identification Lighting that support night operations. Lights must 
have available a distinctive pattern of lights visible by aircrews, with and without 
NVDs, to ensure positive orientation and identification of the range and target 
area. These lights should be readily identifiable but not so as to distract aircrews 
during weapons delivery or wash out target locations. ROAs will ensure that no 
similar pattern of lights exists near the range that could be misidentified as 
targets or the Impact Area, but cultural lighting inside or outside the range 
boundary may serve as a portion of the distinctive pattern of lights. Class B 
ranges that support night operations will have lighting as described above unless 
the ROA has determined that the lighting is not required based on a documented, 
ORM analysis (based on range size, remoteness, etc.}. The purpose of this 
ORM is to set procedures if lights are not installed. 

STEP 1: IDENTIFY THE HAZARD 

Class B Range operations are conducted without a distinctive pattern of lights 
visible by aircrews, with and without NVDs, that ensures positive orientation and 
identification of the range and target areas in support of night operations. These 
lights should be readily identifiable but not so as to distract aircrews during 
weapons delivery or wash out target locations. ROAs will ensure that no similar 
pattern of lights exists near the range that could be misidentified as targets or the 
Impact Area, but cultural lighting inside or outside the range boundary may serve 
as a portion of the distinctive pattern of lights. 

Action 1 -Missionrrask Analysis 

Man: Pilots must rely on in-flight aircraft systems, Weapons Danger Zone (WDZ) 
targeUordnance data and Range Operations Control Center (ROCC) control to 
ensure positive orientation and identification of the range and target areas in 
support of night operations. Human error is possible but there are multi-checks 
verified before weapon delivery is authorized. 
Machine: Pilots are only as good as their in-flight aircraft systems combined 
with WDZ/ROCC data to ensure positive orientation and identification of the 
range and target areas in support of night operations. There is great dedication 
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and determination to ensure air and ground equipment and data exceed 
operational requirements. 
Management: Managers ensure directives are strictly adhered to and provide 
pilots with current target and range coordinates. There are in-place directives 
when ordnance is released or discovered off-range. 
Quality Control functions: Review and inspect processes and procedures. 

Mission Process Review: 

Pre-Operations 
1. Follow AF Instructions 
2. Pre-coordinate range use, ordnance and targets with scheduled pilots 

via scheduling and/or telephone/email 
3. Pre-coordinate range use, ordnance and targets with scheduled pilots 

upon range check-in via UHFNHF radios 
4. Close off areas on-range that are identified in the WDZ footprint. 

Operations 
1. Monitor range use, ordnance and targets with scheduled pilots via 

UHFNHF radios and FAA radar feeds (SAS and RADS) 
2. Pilots report off-range releases 
3. Pilots report on or off-range wildfires. 

Post Operations 
1. Verify range use, ordnance and targets with scheduled pilots upon 

range departure via UHFNHF radios 

Action 2 -List Hazards 
1. Release of off-range ordnance. 
2. Off range areas are not restricted and have full public access. With 

public access, life and/or limb and public property could be 
injured/destroyed. 

3. Off range woodlands/grass fires 
4. Damage to the environment 

Action 3 -List Causes 
1. In-flight aircraft systems malfunction. 
2. Pilot error 
3. Ordnance malfunction 
4. WDZ errors 
5. ROCC error 
6. Lack of range identification lights 
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STEP 2: ASSESS RISK 
Probability, severity and exposure of a mishap are unlikely. Risk level is 
negligible. 

Action 1 -Assess Hazard Exposure 
There have been a total of 47,084 sorties since FY 2005. No off-range bombs 
have been recorded during the same period. No off-range fire or public exposure 
has been caused from bombing range activity since FY 2005. 

Action 2 -Assess Hazard Severity 
Risk level is negligible. Advance targeting systems and WDZ data strictly control 
ordnance release and greatly enhance statistical data for zero off-range releases. 
Consideration of the "what if' probability that if a problem occurs is already 
addressed in governing regulations. Procedures are in-place to recover any off­
range ordnance, react to medical emergencies, protect public property and 
respond to wildfires or any environmental hazard. Installation of lights will 
provide one added procedure to allow users to physically identify range 
boundaries. If targeting systems were aligned outside the impact area, pilots 
would easily be able to qualify that there is a problem with coordinates. 

Action 3 -Assess Mishap Probability 
With multiple aircraft checks to identify targets, WDZ data and ROCC verification, 
Mishap probability is highly unlikely. Without lights, the Indian lake Estates 
(located within 2 miles of the North Tactical Range boundary is marked by its 
own internal street lights. The River Ranch Resort airfield, NE corner of the 
Restrict Area, has frequency controlled lights. Installation of perimeter lights 
would need to highly differentiate between range and off-range lighting systems. 

Action 4 -Complete Risk Assessment 

Severity is negligible and probability is low. 

STEP 3: ANALYZE RISK CONTROL MEASURES 

Action 1 -Identify Control Options 

Use avoidance as the main risk control option. 

Action 2 -Determine Control Effects 

Following directives enforces direct control. 

Action 3 -Prioritize Risk Controls 
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Risk is categorized as Low. AFI and weapons procedures are in-place and 
strongly enforced. Effective control measures reduce or eliminate all of the three 
components (probability, severity, or exposure) of risk. 

STEP 4: MAKE CONTROL DECISIONS 

Action 1-Select Risk Controls. 

Follow current directives. 
Perform recurring footprint checks 
Strictly monitor day-to-day operations 
Perform annual and spot-check quality inspections 
Perform supervisor spot-checks. 

Action 2-Make Risk Decision. 

Risk level is low. 

STEP 5: IMPLEMENT RlSK CONTROLS 

Action 1-Make Implementation Clear. 

Ensure flying squadrons follow range guidelines. All new users receive a range 
brief including off-range releases. ROCC personnel are well trained to 
brief/monitor guidelines. Quick Reaction Checklists are in-place for all situations. 
The MGTC CC/DO, Environmental Flight Chief, FSSI Ground Operations and 
Rescue Operations personnel are immediately contacted for any off-range 
situation. 

1. Review procedures for off-range ordnance release with users. 
2. If the DO/Commander directs lights installation, new procedures will be 

briefed to users and ROCC personnel. 
3. Review of governing directives with all ROCC employees. 
4. Approval of the ORM by the MGTC DO and Commander. 

Action 2-Establish Accountability. 

1. The final responsibility belongs to the MGTC DO and Commander. 
2. ROCC accepts responsibility to implement the DO and Commanders 

directives. 

Action 3-Provide Support. 



Appendix A Operational Risk Management Assessment 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page A-5 
 Final 

.. 

1. Once the Commander approves the ORM, current directives will continue 
to be implemented. 

2. The AAGTC DO will receive immediate feedback on any problem areas 
within the entire program. Additionally, he will review all documented 
inspections. 

3. The DO will keep the Commander knowledgeable of the status, any 
changes or any other pertinent information about the program. 

STEP 6: SUPERVISE AND REVIEW 

Action 1-Supervise. 

Supervisors will monitor the operation to ensure controls are effective and remain 
in place. Any changes which require further risk management actions will 
immediately be reported the DO and Commander. Action will be taken when 
necessary to correct ineffective risk controls and reinitiate the risk management 
steps in response to new hazards. 

Action 2-Review. 

ROCC personnel will monitor day-to-day operations and immediately report 
mishaps to the Site Manager and DO. 

Action 3-Feedback. 

Any off-range event will be documented on the ROCC events log. A trend 
analysis will be conducted on these logs. Any negative trends will be 
immediately reported. 
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Ap:?endix A, FA4890 · 04 - D- 0004 , Cont.r::::Jl ff702 

REQUEST FOR ENVIRONMENTAL IMPACT ANAJ..YSIS J Rflpotf Ccr>fTO/ Syr]IOOI 
RC& OQ c ]J,€_Q_ 

INSTRUC'JIONS· S• <fion Ito bt co mpleied byPfr.~W~t>efl~ S<WiOil• 11 3<':! "' to be C()lllp~ by /!mrimnrrHJIJ£:1 ~illmJJ~ Fwt<;lio.o. ContltHA or. sopifilfM ~y 
as a~~ty. R e!or411lc. j;J~ri41tllt'l' rMnl>rH(I;. 

SECTION I - PROPONEN11NFORMATION 

1. TO (En.i,.llllmenlol Pi:JrlnJIIg Fu!tr.tioro) 2. FROM (Prop:>oMH CffJJtifZiiiiiilrifii~nc:/gnltl n.Wrs IY"'f>OI) ~~. TE\.EPHQNii NO. 

23 Wing Detl OL-A 23 Wing Del I /DO 863-452-7260 
Avon I'lirk AFR Ff 33825 45 South Blvd Avon park Fl 33825 
l . 71TLE OF PROPQSt:t; ACTION 

Range Safety Li~hting System (RSLS} 
4. PURPOSE. Nii:i.NEEO Foft AClloN(i~iir, rJ.ci4icr. /o ~ ..W. illld roe•rJ ''~i;j 

RSLS is usro to. pro~idc a visual bo untklry·of the· gunnery r.mge lo piltJf~ fmm the ~UUD<i. 

S. DCSC~IPTION or F'ROPOSCD Ac:TION AN(l Al TERNATI'IES (COPM) (Pm>1de .l(,lll~nt <MreJTS tbr lllliJ/tJ~ of lhrt ':Jial aa~.) 

See a~l11m:n l 

a M<OON""~·OV~"-..OO<n>) --n~~ ~- -8b. DATE 

Richard Cutshall GS-12 · 
20080708 

SECTIONIJ - PRI:U MINARY I!NVlR.o"~ MI!NTAl.SUR~EY. {C~,;;;;,,!!J ~~ ~~~-;;;;;;;-;;.~;~!s~nl~~-,.,;~-·-
... 

-~-· -=-r:-+ 
l r.chldlng cumulattwo <ltlfe<Jr:.) {+ ~ pos;t~om cJrcct· ti ~ M oil'!:/; • ~ -·"' e ·IJ= unJmr;wm &lf&ct) 

7 . ..IIR INSTAL.LATIC.~ CCM?A TII;II.E" USE Z<lNF)lt.ND- U~;F- (Nol&o, ~~~cidcnl po!eJtffpl, """"""llmont etc.} D 0 D ; fZf 

8. AIR 0\JALITY {Emlu/0.'1$, Mlil111<11lln l ! 111\r:S. state illljl/fmenlslleo [JI4n . ott:. } io [Z' 0 0 

9 . WA11!R RE:SO~CES (Qw/lly,·q<Rnl>ly, source. ore.) )o 0 0 0 
.. .. ..... ·- ·----···· ··· •. ·----. ··-

10 . S.",FETY 1\)C; C·<.NJPA110HAL HEALTH (Asbe:do!lir.Jdi~lir>l•'l:hcrlr.:rl ~a. ~.piodvcs <r.>f81y rp:urilly-<!iu arrr.c, blrdtWildll!c 
al:r:.'ilfl hni/1!, we.) 0 0 0 0' 

11. fW,AA[)()(;I; .VA"rf.iRIIII.SIWO.STE (UJallliO""~'~!IM, llllild 101!<1/C, o~.} ol 0 D 0 

12. l:liO~OG>CAL RESOUilCI:$ rWe(l~~~ri$, lhn•r<tnfJ/:1 01 er.di!IQeNJd ~$. etc.} D 0 [2J D 
... ...... ~. ··-

13. CULTURAL RESOURCES (1\'a~'lre Americ"" buri•lsit.r, •rciJMolog;,;M, hisrot~aT. elc.) 0 0 D lL) 

14. GEOL:OGY AND SOILS (Topo(ll>l/lh:l. ,;inemf.!. pttdhenMI, ln•lalfat'<m Rodoto '!on Pre~;rom. soimr!c:Jy, etc.} 0 121' 0 0 

1:1. SOCIOECONOMIC (~~tne<JflpopiiTo!>/!cll piO/O<:I/011!. ~ emN~c•l d~_,r ""pJcfs, 31~.} 0 0 0 c 
18 OTHC:Q (Pnl•tMkfllmpacl3 nor ~rictre.ued otxJ·t~} o;a1o 0 

SECnOH IIJ • EHVIR~MENTAJ.:ANALYSI9 DETERMINATION 

17. ~ PROP05EO ACTI~N QUALIFIES FOR CATEGORICAL EXCL!JSIOO {CA TEX) I ; OR 

PROPOSEDACTtCl'tDOES !roT QUALIFY FORA C'.AT~ FURTHE:R ENYIRO.-...ENTAi. ANAlYSI~~~(tt:;QIJIR£0. --16. REMARKS~ 
.fJ.pr? -h· ~ Afr.";lr hv -T;.,-(A.I!r e.,., v>~ ... ""-~'.~.;, ! ... 

ee. c~ -l"..v.-r-lon. 

4"..;1J;/.- /r:!'<.O~l.,..d c,,..f/_,c..;;.,,.l C:A. 

--· --- ·-----' 9 EN\IIRONMEt4 fAL PlANNING FUNCTION CEIHIFJCAHQN 1&3. SIGNATURE l~b. D,\TE 
(Na . .,..,r.' ~de) r/ F .-6'/l.t-£.- • ·/J~4.Yj .cc "· V ' 0 :Z. ..,a0tl~ ·- · ~- L"0 d.t.·(·~._. . .,".vv-e-~I ,c-;;,;...1 .-.:5 7 

AF FORM 813, 19990901 (JMT-V1) THIS FQRM CONSO~:olATES .!.F FORMS 1113 AND &14. 
f'~VIOUS EDITiONS OF BOTH F0"'-'3 .ARE OBSt.'I.ETE. 

PAGE l ~ 10 PAGE{SI 
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AF FORM 813, SEP 91!, CONTINUATION SHEET 

RSLS equipment consists of a NEMA 4 enclosure that houses muhip!c electronic cur~uit boards as well as a seal~ 12Vbartery, a 
solar panel, a. LED light, and an IR ligllt. Avon Park North range is slated for 15 of these units and the South range is slated for 18 
of these units. The RSLS unit£ are mounted on top of a 2" diameter pole that measures approximately 10 :teet tall. The pole is set 
in ground with cemrn!. 

_The lights will only be on when that ~ange is being used ·at Night . 

This averages about 2 nights a week. 

- The lights can be moved or placed to avoid impac~s 

lJick 

(!MT-V1) PABE 2 OF 1 0 PAGE{S) 
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AF IMT, SEP99, CONTINUATION SHEET 

SECTION I- PROPONENT ll\i""FORMATION 

5. DESCRIPTION OF PROPOSt-:D ACTION AND ALTNERNATfVES 
The lights would be on only during night time training operations, about two nights per 
week. 

1l1e location of the lights is somewhat flexible so that some impacts could be avoided. 

SECTION II- PRELIMINARY ENVIRON:\1ENTAL SURVEY 

9. WATER RESOURCES 
Due to extensive areas of wetlands, construction of some lights would be in wetlands. 
Coordination and permitting with the United States Army Corp of Engineers would be 
rcquirl;u. 

Due to extensive floodplains, some of the lights would be constructed in floodplains 
resulting in the NEPA document being signed at the command level. 

12. BIOLOGICAL RESOURCES 
Some lights would be constructed within red cockaded woodpecker nesting cavity tree 
communities and Florida scrub-jay nesting territories. These are federally listed as 
threatened bird species. The placement of the lights, as well as illuminating these 
communities and territories would require either informal or formal consultation with the 
United States Fish and "'./ildlifc Service. 

Night migrating birds have been show to be attracted and disoriented by visible red lights 
and strobe lights. C:rranted, the Proposed Action would not use this type of lighting, 
however, the effects of LED lights and TR needs a literature search to determine the 
impacts. 

The LED lights are fairly certain to attro:tct nocturnal insects and attract night feeding bats 
and birds. 

Some lights would be placed in areas that have federally listed, threatened or endangered 
plants. However, on-site field inspections or where the lights would specifically be 
placed may result in avoiding these plant species. 

The lights would not be damaged during prescribed burns because enough control 
measures would be in place. Wildfire suppression lacks these control measures and 
some lights would likely be damaged or destroyed during wildfires, particularly in brushy 
areas. 

Some trees will likely need to be removed for visibility. 

PAGE_± OF_l:-_Q>AGE(S) 



Appendix B Air Force Form 813 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page B-5 
 Final 

AF TMT, .SFT'99, CONTTNTJA TIO'l" .SHEET 

13. CULTURAL RESOURCES 
Several of the lights would be placed in areas that have not been surveyed for cultural 
resources. If the lights are located outside of the impact areas, then surveys would need 
to be conducted and consultation conducted with the SHPO and tribes. lfthe lights are 
located inside the impact areas, no survey or consultations would be required. 

15. SOCIAL ECONOMICS 
Lights on the north border of the installation "~oVill in all likelihood be vandalized 
continuously. 

16. OTIIER 
The following are suggestions to consider for the design of the lights with regards to the 
Florida environment: 

• Suggest lightening arrestors be installed near each light. 
• Place each light clo~e to the perimeter fence line to lake advantage of diskcd fire 

breaks. A void placing the light in the fence line directly as a lightening striking 
the barbed wire fence could be conducted to the light. 

• Use galvani~ed poles to mount the lights un because the at:idit: soils and gruund 
water corrodes metals quickly. 

• The light control box has a fan that circulates air when the internal components 
reach a certain temperature. Suggest turning the fan off remotely if possible 
during wildfires because radiate heat out~ide the box would be pulled in by the 
ran. 

• The box that houses t he electronic components is plastic. Recommend it as well 
as conduit and fittings to be metal to avoid melting from wildtircs. 

• How well will the electronics hold up under high heat and humidity? Possible to 
design for these conditions? 

• Suggest that the remote radio programming for the lights he done through a 
repeater tower because radio-to-radio transmission can be limited, especially if 
swamps with dense cypress or bay trees arc between the lransmitting and 
receiving radios. 

SECTION Ill- ~:1\'Vli{ONM~:NTAL ANALYSIS IHnERMJNJATION 

18. REMARKS 

i\n environmental assessment (EA) is recommended. Categorical exclusion A2.3. I 4 
Installing on previously developed land, equipment that does not substantially alter 
land use, was briefly considered because the light equipment would be placed within 
land previously developed by firt: breaks ami fence lines and even with the addition of 
lights, the impact ranges would still function for ordnance and gunnery deliveries. 
However, the fact that light would be produced in areas that have historically received 
little or no artificial illumination was considered as possibly being a significant 

PAGE 2._0F 10PAGE(S) 
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AF IMT, SEP99, CONTINUATJO~ SHEET 

impact to the environment and therefore would best pursued at the next higher level 
ofNEPA analysis, the F.A. 

The: Environmental Flight stair was not knowledgeable on the science oflight and 
therefore unable to confidently determine the impacts on nocturnal creatures, day 
time creatures, and on people. This uncertainty contributed to the recommendation 
for an EA in an effort to better understand the illumination characteristics of the 
proposed lighting system as well as understanding the impacts, with expected 
responses, of the various receptors. The recommendation is made iur the EA to be 
contracted to a firm that is knowledgeable on the science of light and can assess the 
impacts to various receptors. 

PAGE -~OF10PAGE(S) 
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Queslions regarding lighting tor the north and south range complexes at AP AFR. 

I. What is the size of the concrete base tor the poles? Unknown Given the loose soils 
and occasional heavy winds, I would anticipate that they will need a fairly substantial 
concrete hase. This wi II directly relate to the amount of ground disturbance for each 
lighl. 

2. I need accurate locations for the lights, Arc View shapefile preferred, UTM accepted. 
If they cannot provide this, then Twill need an area, drav..'11 on a map at an appropriate 
scale, within which lhcy will be located. Unknown. AFl 13-2! 2 instructs range corners 
to be marked. 

3. Are the locations of the lights determined by regulations, or are they approximate 
distances apmt? Unknm-vn How finn are the points they want to put the lights? 
Ut1knmvn ls there any leeway on their location so they can be moved out of 
archaeologically sensitive areas? Unknown. 

4. This action will require a SHPO and Tribal Consultation. lfl have accurate locations, 
an additional survey will not likely be required. However, ifl am only given 
approximate areas on a map, which will constitute a larger area that could potentially be 
affected. 

5. Will the lights be placed within the impact areas (inside the fence) or outside the 
impact areas (uut~ide the fence)? I..Tnkno~vn, however, map indicates outside the fence. 

6. What would the site preparation entail? Unknovm. Would vegetation need (including 
trees) to be cleared around each light? Would the area around each light need to be 
mowed or disked to avert wildfire damage? 

7. How high would the lights be? ·ren feet high. Are lightening arresters part of the 
design, and if so, would the arresters be higher than the lights? No lightening nrrest(~rs in 
d;.:sign. Units do have antemws J';x radio programming. [f so, how high? 

8. Would the lights be on every evening or on only when night training activities occur? 
Unknown, ho>.vever. light settings are in .:2,4,6,8, and 24 hour setiings and can be set and 
reset remotely by radio. Tf only duri11g night training activities, how frequently would 
they be on? Unknown. 

9. Afl 13-212 instructs impact range perimeter lighting for Class B ranges when an 
ORMA determines the need for lighting. Was an ORMA conducted for these ranges? Tf 
so, can. the ORMA be supplied for the 8 I 3 review? Unknown. 

l 0. Alpha Plus and Oscar rdnges arc omitted frum lhis proposal. Was this intentional? 
Unkno\vn. 

Page 10 of 10 
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Attachment C-1.  Range Safety Lighting System Specifications. 

 

Self-contained, Narrow-Band VHF !UHF DTMF Controlled Bombing Range Lighting System 

• Solar Powered 
• Designed to comply with AFI 13-212 requirements for perimeter lighting 
• Four 505mn Green LEDs for high visibility, yet invisible to NVG operations 
• 850nm IR LED cluster for NVG visibility 
• Visible out to a range of 10 nautical miles 
• Wide variety of lighting options from steady-on to flashing either green, IR or both 
• Other LED color options available for target lighting, etc. 
• High-quality components: 

State-of-the-art controller board with embedded DTMF decoder 
Quality machined components 
Luxeon V Star LEDs (green) 
LEDtronics LED cluster (IR) 
Hamtronics radio receiver 
Kyocera 65-Watt solar panel 
Morningstar charge controller 
UB12750 75 Amp-Hr sealed lead acid battery 
Crouse-Hinds lens cover 
NSL-6110 CdSe photocell to preclude daytime operation 
Mountain brass padlock (keyed alike) for NEMA enclosure 

Component Specifications 

(1) Controller Board RSLS-CCRMB-V3A@ 16mA standby/32mA R TR/52mA per relay 
(4) Luxeon V-Star LHXL-LE5C (green@ 505nm)@ 700mA each 
(1) LEDtronics 30-LED Base Bulb B630-850-014W (IR@ 850mn)@ 175mA 
(1) Hamtronics R-302/R-305 FM Receiver@ 1 OOmA 
(1) Vantec SF8025L 80mm double ball bearing cooling fan@ lOOmA (T>l00° F) 

For more information, please contact NSWC Corona (Eric Schreiner) at 951.273.5032 
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Florida Department of 
Environmental Protection 

Clr.rli(' Crhl 
~mo• 

Jeff t:onkamp 
U. Governor 

" ___________ ,.. 
-~-- - _____ ..__.... ___ _ 

Marjory Stontnt;Jn OousJa:s UuJdil'lt 
3?00 Cl'lll'l!l~'t'31lh Boukvltd 
ThllahaSSC('. flonda Jll?1·3COO 

Mkh:u:l W. S<.llc 
Scm.'U•)' 

january 6, 2010 

Mr. W. )antie McKee, Project Manager 
S.:ieJ\00 Applications lnternational Corp. 
1140 North Eglin Parkway 
Shalimar, FL 32579 

RE: Department of the Air Fo rce - Draft Environmental Aiscssmcl\t f·)r the 
Installation of a Range Safety Ughtitlg SyS!em at Avon Park Air force 
Range - Polk and highlands Counties, Florida. 
SAl# FL2009!1235(131C 

Dear l\!lr. McKee: 

The Florida State CJea.,-.tnghotL.;e 1-.as coordinated a review of t!he Draft Environmental 
Assessment (EA) under the folJoyring authorities: Presidential Executive Order 123n; 
Section 403.061(40), Flilritla Sttlhttes; the Coastal Zone Man.atement Act. 16 U.S. C.§§ 
145'1 -1464, as amended; and the i'ational Em1iro nmental Policy Act. 42 U.S. C. §3 4.321-
4347, as amen dOO. 

Based on tt.e informat..on con tained in the Dr:tft EA and oomroents provided by our 
reviewing agencies, the state has detemUned that the pl'(·posed activity is consi.stent with 
the Florida Coastal M;u-.agement Program. 

Thank you for the opportunity to review tllc proposed p:ojcct. Should you have any 
questions regarding ltis letter, please COJ\tactMs. L1.wcn P. Milligan a t (850) 245~2170. 

Yourssinctrely, 

Sally B. Momn, Directtr 
Office of lr.tergovemruental Programs: 

SBM/Im 
El\dOS\Il<'<i 

'JkNC' Prouv:tkN .. tc.-u Pto«ss­
~mr.dep .. ll~ten .• ,,. 
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DATE: 1112312009 COUNTY: ALL 
& >I· VS,I,f - ,o,p 
1-oo'\- fiS\2.. 

COMMENTS DUE DATE: 1212912009 
CLEARANCE DUE DATE: 1/6!20 10 

MJ£SSAGE• 

IS'fATE AGENCIES WATER MNGI\IINT. 
11:.1< \'IROto.IC<T AI.. DISTRICTS 
PROTI!lCTIO:N 

lfiSII .,.d ~1LOL.lft 
CO'I\IMISSION" 

IXst• TB 

ll•c: att.KIIflltblrt:alfn; rcq•rm 1 C'oa11a1 :z.nr M~'*nt Aflfflortlb 
C\IJ~~Sitol ,._.eo:-nl l'lllfUooo 11)"~'""""1'1 r.vllhotlli>n a nd i~ tllllq.ilol.wd M illie 

. r ... r..tl .... i nc: 
_ fl:rdoeral AJ.,Isllln« ,.., Sbltt or l«M Go¥>Cn m<nt (15 Cnt tJO, S.t>r • •t I) 

A.Jtndtu""' •• 1.-cJ 111 ~obo:oir l~wrullle.ty • fiM ~lklly. 
X J) i'*l T ... tl)nf Aflftiily ( I !'> (;ftlt 'Jn, ~ul~tllilrt Q. I' Nt.o· .. A et" ril:\ IU'I~ 

,...quirfd lo Nrni'h 11 flln!i,U!n () d"tnn ;,..,;.,,. r... th~ Sble't w no:a•..--t ,,. 
ObjttdOI> 
O..kt CA•ti"e~~llil St.etr t:xpli>oollltlo:la , Pt·•'tk;fmttlll .. I'Jodla(OIIIIII Aellv ldr.J 
(l~C.Flt ?JO.M p•,.l £).0,.rtii<H"$ A<t n q uiotol .. tiN'I-klc:a Mll~k...,lo£-y 
<'trtilklllh.>fl for 'bk «<ll(ln•u~jmi,..n, 

_ n\l .. o't i L.Oc: ... - llr l'~lti ... AUMI,. t i S CJ1t ,;U,J,$Qbp~rt 0 ). §lo.('h 
p.,.j,-.,h ,.ill II" I)" l~lll'lilboio~ ,.... fl>~ .. C)" •.-Not• (btff llo - ... •"•~•u• 
~F~•If .. '<lll~llf Or Jlljmoif. 

SAl#: FUOO~Il23S·OJIC 

I 
Ol'D POLIC\' RPCS&LOC 

{)]';11' covs 

Projeel Description• 
OF.PAK I'Jo,IEN' I'O F "J'EiE AIR f"ORCE ·DRAfT 
ENVIR ONMENTAL ASSESSMENT 1:0R niB 
lNST ALLATION OF A RANGE SAFETY 
LIGHTING SYSTEM AT AVON PARKAlH. 
FORCE RANGE· POLK AND HIOIIMN'IJS 
·ou,"ltES, FLORIDA. 

'I'o·: f'lorida St.,te Clearinghouse . EO. 12372/NEPA Feci':!J'I c,,.,;,lcm<y 
AGENCY CONTACtr ANDCOOROINATOR(SCH) rn/ :21foConuncnt1Coosistcnl 
3900 CO~IMONWEAL TH BOULI£VARO MS·47 L'.mo Comm<nl Oeons;,1em~c.m=ots Ao:ochcd 
TALL-AHASSEE. FLQRIDA 32399-3000 0 Comment Attacbtd 
Tf..I..C.:PIIONE: (SSO) l4S~2161 D . 0 ln(;onsistcni/C()(Ill}ltolS ;\tl:ltbed 
PAX: (BlO) 2-<l-219(). Noc Apphcablc 0 >1.,. A1,1,Jicable 

Division o f His!ori.;al Resources 
Frcm: 

.Divisiou/Bureau: _ ..:B:::u::.r;::e;::a:=u:...o= f ..:H..:.i:.:s..:.!o::.rc:i..:.c_P_re_s_e_r_v_a_tL_o_n....,,--,--

RECEIVED 
OE.C 04 2009 

Of!' OOi<t ol 
-"--

0 
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United States Depa•·tment of the Interior 

f iSH AND WILDLIFE SERVICE 

Charlco E. MacLaughlin 
Lieutenan: Colonel 
Department of the Air Force 
OL A, De\ I, 23 WOICEVN 

SOillh Florida EC<liQii<>l Seovlce• Office 
1339 Zff'Slrcet 

Vcro Beach. Flocida 32960 

April 9,2010 

Avon Pari: Air Force Range, Florida 33825 

Service Federal Activity Code: 41 420.2009-FA-0639 
S::tviw Cvlt:~~h~ttivu CvUc. 4l42Q-2009·TA-Q:i<i0 

Date Rec•ived: February 4, 2010 

Dear Colcflel MacLaughlin: 

Project Name: Avon Patrk Air Force Range Range 
Safely l i glUing System 

Applicant: Depanmentofthe Air Force 
County: Polk/Highlands 

P'l.ir' your rcqu03t in th~ mc.moto.nd'um dnt¢d Jo.nuo.zy 2G, 2010, tho S.Oulh f lorida. B"'logi~al 
Services Office of the U.S. Fish and Wildlife Ser\lice (Service) has co;npleted a revie\\' of the 
Biological Assessment (BA) fur the Avon Pari< Air Force Range (APAFR) Range Safety 
Lighting System (RSLS). This letter is submitted in accordance· witb section 7 of the 
Endangered Species Act Qf 1973, as amended (Act) (87 Stat. 884; 16 U.S.C. 1531 et seq.) 

PRO.fECI' OESCR1l'l'lON 

The applicant proposes to install 30 sotar.powered light sources ar0ound the norlh (FoxtrouBravo) 
and south (Cbarlie/E.cbo) range complexes. Each will be moun!ed on a I O..foot pole, posi:ioned 
at selec:.tod locations a1ong lhe range perimeters. Locations were chosen through a proccSJ of 
exclusion.uy mapping and fi.C:d verification to minimize environmental impacts. "11te ligl:t 
source w<·uld be multiple lig.hl...emitting diodes (LED) encased in a clear dome. The diod-es 
would emit both infrared and ~rcen light, a.nd each unit would emir 120 Jumetls of steady :>r 
unbHnk.in:; visible light in the green spC(:trum ruld invisible infrared liVlt. The purpose oflhe 
J)tOj«.t i.s to adequately illumbatc the bound(l.ric~ of the n<>rth tmd :liOuth range cotnp-lexc3 for 
pilots corducting training mi$ions duri1\g llOI\~daylig.ht hours. The pK>jcct site is located within 
the boun<hries of the APAFR in Polk and Highlands Counties, Florida 

TAKE PRIDE"lt'E:::J 
INAMERICA~ 
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THREAT ENE.D AND ENDANGERED SPECIES 

Florid& grasshopper sparrow 

The Florida grasshopper sparrow (Ammodramus savannarumfloridanus) (FGS) is foderaJly aOO 
stalc·listed as endangered, wit~ loss of habitat the primary reaS<On for population tfecline (Service 
1999). The FGS is endemic to 'be south-central dry prairie re.gBOil of tlle state. FGS habitat is 
~harnc;crizc\1 !lSil$1; ~r¢e les.~, fire-dependent grasslands with scattered shrubs (U.S. Air Force 
2000a). Since I 997, the FGS population at APAFR has declined by over 93 percent, frt>m an 
estimated 298 birds to 12 birds in 2007 (Tucker et al. 2008). Tile population of the FOS at 
APAFIR has remained stalble sii\Ce 2003; hov..-ever, it ls at risk of extirpation, and intensive 
mana~ment is required to atstlre the conlin.ue-d existenoe of £hjs species al APAFR (fucker 
ot al. 2()()8). Suirable FGS habi<at is foond mear light loeotions # 18 through #22 along the eastern 
edge olf Charlie/Echo Ranges and light locations #6, #7. and #S: a!011g, rhe edge of :Bravo Range. 
FOS habitat may be potentially affected by RSLS installation at the eight proposed light 
Locations mentioned above. Since each lighting unit is self..cotltained and independently 
powtted, noise and diSI\lftldtlce would be confined to the immediate area w•here the light pole 
... vould be pla.ced. tn order to reduce. the pOtential for light poles to become predator pcrcb.es. l:>ird 
spikes will be installed und maintained at light locations #1 8 tl!Jrougj! #22 within FGS habitat in 
Echo Range. Power augers, chain saws, and vehicles ·would cr.eate bdef no·ise distm·bances 
during the ittSlallation and wuld temporarily affec1 !his species. Given that tbe ac~Ual area to be 
cleartCI tor installation of each tight pole wilt be· small. tl.te diswrbaoce associrued with the 
installation will be temporary, and in light of the placemel\t of bird spikes to discourage avian 
predators, the Serviee C()ncurs with tbe AF AFR's detennilllltion tha11he project may affect but is 
not lik.ely to :adversely affect the FGS. 

florida scrub-jay 

The Florida scrub jay (4phe/()(;(}ma coeru/asccns) (FSJ). a federal a:nd state-listed threatened 
species, is decliniu,g due 10 ~~:sidcmial, commen:i~l. and agricu ltural development; alter<:<! fue 
regimes; and disease (Se~tvice I 999}. The primary cause of nest failure in the FSJ is predatio11. 
which ae<:ol!nts for 67 p..-cent of egg lOllS aod 85 pereen1 of nesding loss (Schaub ct al. 1992). 
The FSJ is very speciali?":.ed, inhabiting fossil dlme ridges vegerated with xeric (subsisting on 
little water) oak scrub for nesting and foraging (Bowman et al. 2009). One: such ridge. formed 
<iuri.ng the late PleLsLocene, nms primarily north-sc.luth through the center of APAFR and 
:suppol'ts fottr distinct regions o:fsubpl)pulation:s of the F'SJ. The four regions oFtl\e FSJ at 
.APAF"R are ;dentified as Notth Ridge, Soutlb Ridge, Isolated, ond ~ver. 'rwo of these, the North 
Ridge and South Ridge populanions, are directly relevan"t to tbc projelCL are.o!, with stable habitat 
<>r teiT.itories loMted along some W<tions of ranga perimete:s where lighting wou:ld be installed. 
FSJ habitat may be poten.tially affected by RSLS installation at light locations #6, #10, 1111, and 
#28. Since each lighting, unit is sclf·contaioed and indep!lnderntly !XIweted, noise and 
d.istw'bance would be confined to the immediate area where the light pole would be placed. 
Power augers, chain saws, and vehicl~s wolllld Cr¢ate bdef noi~ distmban= durillJl the 
instalLation and could temporarily affect thi:s species. \Vhile tree clearing in the vicinity of the 
light$ mi)'l.l¢ n;t;4.ed, no clearing of oak scrub wiJI be neoessar>' for i.ns.ta1lation. In addition. ~s 
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referenced above-, bird spikes will be installed and maintained at light locations #6, #10, #II . a·nd 
#28 within FSJ habitat to discourage perching by avian predators. Given the ncLUal area to be 
cleared for installation of each light pole will be small, the disturbance associated with the 
installation will be temporary, and bird spikes will be installed to prevent long-tenn use by FSll 
predators, the Service concurs with the APAFR~s determination that the project may affect but is 
not likely to adversely affect the FSJ. 

Red·cockaded wondpccker 

The Red-coekaded wondpecker (Picoides boreoli.t) (RCW) is federally listed as en<langered and 
statc-Hsted as th.reaLened. RC\Vs inhabit open, marure pine forest in the southeastern United 
Smtes and prefer to nest in mat.ure longleaf pines (SC<Vice 1999). RCW popul21ions at APAFR 
aJ¢ considered stable, being relatively unchanged from 1970s populations. Clusters are spread 
O'ler the entire range with concentrated areas in the north-centraliJJorthwest.. northeastent, and 
eastern parts of the ran:ge (US Air Force-2000a). CUtrently, there were 38 managed clusters at 
APAFR that supported 27 RCW groups. Managed clusters are active or in.aclive natural o1· 
recruitment clusters that supported at least four cavities in good condition, providing suitable 
conditions for occupancy. Unmanaged clusters lack suitable trees. are highly isolated, and 
unlikely to be reoccupied without intensive: management (Bowman et al. 2009a). With l'egard to 
the proposed action. the f o):trm Range perimeter, particularly the nonh area between APAFR 
and River Ranch acres, Stlpports several RC\V active and inactive clusters. An active 
rccruhmeot area and active clusters are located nea:r the west Bravo perimeter, though not 
directly on it. An active cluster is located approx.imately 0.25 mile from the Charlie Range east 
perimeter. The neatest a-ctive tree is over 100 meters from the ne~rest RSLS light. No RCW 
rAvity trP.P .. ~ wouh1 hP. rnmnvGd rlnrine the clc11ring activities ror RSL.<; installation. 

Foragins, area may be affected by the removal of trees at a few proposed light locations. The 
South/Cen1ral Florida Recovery U11it Foraging Guidelines for Satisfying the Standard for 
Managed Stability for RCWs (Service 2006) were used as the basis for detennining effects of 
pine removal Oil RCW. Under these gllidelioes, ecvch breedjng pair ofRCW must have at leasl 
75 acl'es or foraging habita~ consisting of stands of native I on&· leaf pine, native slash pine, or 
planted pille of either species, within 0.50 mile of t he cluster epicenter. A minimum of 
3,000 square feel of pine basal area must be available within these stands, at least 2,000 square 
feel of which must consist of pines greater than 9 inches diameter at breast height (DOH). The 
remainder can consist of pines beL-ween 4 inches afld 9 inches DBH. According to the BA 
prepared by the APAFR, lights #l , #2, H13, #14 and #17 arc within RCW foraging habitat; 
however. they either require no tree clearing or tree cleat'ing will not significantly reduce the 
qualjty of the habitat. Even thotlgh a process of cx:clusionary mapping was carried out to reduce 
effects to RCW. the small removal of foraging habitat is unavoidable. Tree removal has the 
pOtential to affecL RC\V forage habitat in clusters 7 and 54. Cluste-r 7 currently has 150 acres of 
foragh\g habitat and has the minimum aJio,va.ble basal area of forage (2.000 square feet) for 
pines greater than 9-inch DBH. Twenty square-feet of basal area of pines greater than 4-inch 
DBH will be removed to provide necessary visibility angle. This amounl is less than I percent of 
avaiJable resources for cluster 7. Cluster 54 currently has 2,600 square .. feet of pines greater tlhan 
nine inches DBH but falls short of the total forage l'eQUirement (3.000 square feet for pine greater 



Appendix E U.S. Fish and Wildlife Service Consultation 

August 2010 APAFR Range Safety Lighting System Environmental Assessment Page E-4 
 Final 

 
  

Charm E. MacLaughlin Page4 

tha114 inches DBH). Pine removal from Cluster 54 will amount to 3 square. feet of basal area, 
less lhan 0.1 percent of the available resources for that cluster. It is anticipated the loss in both 
cluster 7 and 54 will be temporary and natural gro\1/th and recruitment of seedlings and saplings 
into the forage base wiJJ compensate for this sho11-term reduction. 

During installa6on, land clearing. machinery operation, and construction may disturb RCW 
individuals or populations. Foraging RCWs may uvoi:l areas where construction is occurring; 
however. installation would only last a few days and cisturi:lance should be minor. RCWs can 
acclim2Le to excessive noise levels and adapt to noise associated with military missions and 
ground operatioos (Delaney et al. 2002). According w the BA prepared by AP AFR. potential 
disturbMces during eonstruction and maintenance won_ld be short term and a s.maJI increase in 
bumm traffic during maintenance and repairs fOr the RSLS wi1I 1\0t likely affect RCWs nearby. 
Based on the above analysis, the Service concurs with the APAFR's dctenninstion that the 
project may affect but is not likely to adversely affect the RC\V. 

Eastun indigo snake 

The eastern indigo snake (Drymarchon corais cmtpen) is federally and state-listed as thremened. 
This snake attains lengths of eight feet, is blue-black b coloration, and is non-venomous. Indigo 
snakes are known to use gop-her tortoise burrows to escape weather extremts.. Loss of habitat 
and decline in gopher tortoise populations are the lcadin& causes in the decline of eastern indigo 
snake populations. Approximately 50.000 acres of APAFR are upland communities serving as 
pOiet!tial habitat to the eastem indigo snake. These communities include oak scrub. piHe 
plantation, oa\c hammock, pine flatwoods. sand pine ~::rub. dry prail'ie, hardwood swamp, 
v•eUaods. and diswrbed areas. Several confirmed sightings have <><:.CUITC<.I on or near roods 
(Brieges 2004}. llle RSLS lights would be directed upward. It is unknown wheUter the outword 
diffusion of light from the RSLS v.'Ould be sufficient!~ intense enough, or within close enough 
prox.mity, to cause disorientation for indigo snakes. The RSLS will also emit infrared light,. 
which is detectable: by some species of snakes from the pit viper family. It is unknown if indigo 
snak.s can detect infrared light. Sinco the RSLS lights would be elevated approximately 10 feet 
obov~ the ground, o.u.ra.<:tion ie not likoly to be a concmt for th'-'1>C s;nAA.es. APAf.R will 
impl~ment Service ~andard protc<..tiou m-easures of etStem indigo snake (Service 2004). As 
such, the Service concurs with the APAFR detennination that the: propOsed action may affect, 
but i~ not likely to adversely 2ffect the iodigo snake. 

Plan·s 

Pige>nwing (Ciiwrlsfi·agrans)) a federally thre-.c~leneC species. is an erect perennial herb 
beto!'lgjng to the pea family. Pigeonwing occurs in sm.1b vegetation. turkey oak barrens~ and at 
leostet the edges of high pine. Lewis ood Stout (2005} studied tl1e life history and local 
distribution of pig.eonwing at APAFR for 3 years. providing the first quantitative data on these 
chara.cteristics ror this species. They examined uniqooly marked individuals on seven pennanent 
tnul!ects at APAFR weekly from March until September or October. They found tlte fi-equency 
and survivorship oflhe two flower types. seed production and predation~ and yearly Su(vival of 
indi,·iduals vary with lhe season and frequency offue events. 
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Wirewood (Polygonella bas;ramia), a federaJiy threatened species, is a short·lived, perennial. 
ttprooted herb that flowers for one or more years :and does not often live: ~cyond the third year. 
'Ihe habitat and life cycle requiremenis of wire\Veed have been more widely studied than those of 
pigconwing. Wireweed is nearly rest:icted to the Florida scrub community of sot•tb-c:entral 
Florida. In many places, wireweed grows along fire breaks. disk lines, ao:l roads at APAFR. 

Iostallation of the RSLS will require the clearing <>f trees and shrubs at some of the light 
locations to allow personnel access 10 the lights rund a clear line of sight b:t pilots. Analysis of 
available plant infomtation indicates :hat \\1rewoed and pigeonwing are Jc.cated within 500 feet 
of several light locations. These p1aniS will potentially be ~'l.lSCeptible to direct impacts from 
t>luipmentfvehicles during installation and maintenance of the RSLS. Lishts t/24, #25, and #26 
will be accessed on ~xistlng roads to avoid prvtc:cte<.l plant :ipeci~. lmpa;;t:s tv wit~w~.:W ~~ LiM.lt~ 
#126 n\ay be unavoidable because tre only access route to the light locatkm will be down the 
disk line, where the plants arc growiug. This area is maintained by disking once or twice 
a!lfluolly. According to the BA prepored by APAfR, the periodic disking actually encourages 
srte conditions for wireweed, and the fire break helps to maintain a stable population. The plant 
grows in the disk line and cannot be avoided; ho,vever, the plant is an annual and recovers 
<J,~ickly. To reduce the risk of invasive plant colonization. no foreign road material (clay) shell, 
yellow sand~ etc.) be used for access :oad maintenance. installers wiU coordinate with AP AFR 
Natural Resources personnel to avoid driving over rare plants in aceas wilh. no established roads. 
l'hc APAFR RSLS will be an intermittent green and illftared light, with light directed upward 
ilnrl An f'\Y~t~.1 t'lpl-':r:l ti (u'l ftl".qnP.ncyof 1 to 2 night~ per weP.k. The R.<;LS will emit 1ow li~ht 
levels (approximately 10 times less than that needed to elicit a response io plants) (Narisad and 
~Chr(uder 2004). Plam communities near the ligllts shoula not be affect«< from RSLS 
Operations. '11tus, wireweed and pig.:onwlng populations near the-lights Would not be affected 
t:om RSLS operations. Due to smttll areas that will be impacted during construction and 
maintenance activities, the prohibition on the use of foreign material for road maintenance, and 
the requirement to coordinate with AP AFR Natural Resources personnel to avoid impacting 
tl.reatened and endangel'ed plants in RSLS areas. the Service concurs with the APAFR 
determination that the proposed ection may affect, but is not likely to ad,.-ersely affect wirewecd 
and pi.geonwins . 

This letter fulfills tlte requirements of Section 7 of the Act and no further action is required. lf 
modifications are made to the project, if additiona l infonnation involving potenLial entcts to 
listed species becomes available, or if a new species i_s listed, reinitiation of consuJtation .may be 
necessary. 

FISH AND WlLDLlF£ RESOURCES 

:Ue BA prepared by AP AFR discussed the potentjaJ impacts associated with ligbt emission 
tehlted to migratory bird species. The BA abo t.:ilcU stuUi..::s th~~ have boc1l J)erformod related to 
the Ugbl emission impacts on "'at'iow bird spC(;ics. As such, APAFR indcated tltat the RSLS 
was designed to minimized potentia] adverse impacts to migratory bird species. Under Section 7 
of the Endangered Species Act of 1973, as amended (Act) (87 Stat 884; 16 U.S.C. 1531 et seq.) 
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MEMOR.-\NDUM FOR USDT VWS !i:t>'IJfl.l" li'lOlUD.II. EL"oLDG1CAl s.£RVIC~ OPFIC£! 
ATIN: ;:,.-m. PAUL SOUl.A. FIELD s.I.WERVJsoR 
L13920tbS~ 
V!iro Dmt:it, F~illida ~0 

FROM: DE:T I, 23 WG!CC 
l9 5omb BouJc,wd 
A-Nil~ Alr f.oJ'(lC! Jt.a.iigc:, Florir;b 333lS-9J3l 

SUBJiECf: :Rio'Juosic:DJ A~umen.t t"cr A rom J>:ul: A ir F~ Rulg.c (APAfl!l:) ~ Silftty ILig'htiog 
5].~~ {RSLS) 

I. Thl.s. Air ror«. (AI) DJolo.gi~l Aow;~ (DA) i5 aOOmil;:l!;d "" fuffiU .,.,.,..m:rru:-..1:11 anda 
Scclioc 7 ofrlt0 Eitd&Jtgmlll ~ili Act (E.SA). Thi! BA llllllyzc:s ill;: pot,cn_ti;d ef[el;;t~;; tg Fla:ridJ 
g.nl!ulmwer !lrflllrTDW (FGS}. FL~~ 11:;1Uh py !FS.J). ~tl,-d wo.OOpc~IU:r (RCVr~. bald e~~gJe. 
~tern in!li~ ~~ ~ .a:nJ pigeOllw.in~ from Ilia~ ·i.utaUdiml and a~~ of .a 
Ebuq:;: S.l'f:LJi Ligllliltli :S.)';,LgJm (Ra..S) Ill tiLr;;: AYIJJI Pill~!\ Ail F,r,.r;; It~ (Al"AFR). A 1M. j,..J.Wcd 

arc anal~-se!i1 llr cllects on migral:~· blrd9 ani;~ S:OIIhcr ~~. 111 ~cs QL~IJt lr 1111)der ~·iC'I!o' filr 
f:l~ln.e as UttcitctJed. The AF ha!!lllcte:rm:irtoo l!hlt lhc: pfDJ'O!!Cd ar;:tioo wiU Ill!~ oo df~t oo "'~ 
!IZOd: (o~'du".io amu.ie&ll'r.l.f), kufulii!ni's tn:Sitd ~d.~~ drdt~·). FINia 51'111llldtc 
(Ru.:u'1fauroaJ ·'fft.'·rJrtN_, J,Jwn~1).. &l&.o,'l F l1,11 i&,b ~IW.t'lhm r(rr-..z Lwrt:....IIJf .:w 1"") ... ..:1 .:1-'ld- 11UI: w.:ib L"" 

1;M!~It w,illl the- Servir;:C' r:;IJl ~ ~ies. 

L ~riJ!IWr! ~;~F~ P~I A.q!Hjm: ~ A'ftllliP'.ul: RSI..S "'·ill c:ti!Uli5'l.,P'thir:ty s.ula:t~aiieil 
liaht "Q0U~'" .uo.!mrl dJ. rwAfl '(l'"'"~mvo} ;m!J M>VIh <(QmruMEm9) nml!:'l' 90mpl•>~:-o ti,}(IQ ~~ 
LO'J(IO ~ rcsi,)C'dlYCI)'. Eli~b 'V!IiJI ibc m.olm'~ on a tm-fO!H pole: poaiciomd at sel~ ~icm 
al.c:trr,gliio ~ pe:rictc~ (SRI FiBW'"" I md 2l. li~11 ltutP!'uu, labelEd I d~:iuugh 31) iQO F~ 2, 
>A"Ctto dioxn ilbroLJg.h a~ of HC:!mioguy mapping llOd f~ld "¥er:i~atiocl ro miliimne 
crnumnnu:m i m pa<:b.. n.c li~t ~ ....-quJ.d h.;: muftipl!; 1~-crmil::!i!>!; d~ (LED) 1:'21c~ in a. 

c!~ d~ Th'= ~i~s wo11[1;! Cfllil. ooCJ infi:md .mrJ ~n lr,tlt, mdl car;h I!IIlit "'1!1Y1dl r;mit I lO 
r~~m~cns -of stead,)' or uoolinki~ \1slbk II !Itt l.rJ '!be i:J'CCD ~ tlliJ mviJible i:_rtftwcd! Jjgb"b As .. 
eootplfil!DI':I, .a 100-wm: in~ bjjb c:mits .ii~r®imalefy 1.600 'llltftet'IS: (Ckan NoYa Soocfa. 
Xll).f~. :Boob !Mi&.o[odllil!l Ugt.1 wt.lt "t&OOJkl cill'isol!ii!.of' ill:'i ~-!! o0f~ Luxe.J111 V ~~ ~n 
~iroii':i U! Ds., 'tWtic:h !!!mi L light! .m 11 ~e:lefl81h of 505 IWlOm eD:n (ran). u ul,. c~nfef"d~rQF 

LE!Jtr{lrriq:n-! in~. LW li.B.!'m. "tl£~ ~~~~ ic lil!.frt B.C o.. ~Left.D,th or IJ$0 nm. ~ilDlP I~ ·frcJm 1 

.simikr IIYs:~m ~ .- S• Jilor Crcd; EILnF llt }.fQ!!IJt!!irt 1-fomc Air Poree Bl.s.c. Jik.'h o. m: mown 
W. Fi;!:= 3- ·~Jlrr.Ho~ -6. 

3. lnstaU:uloH. ol Prui::!i at:ld T-rrcG a:nd V~iiJll Rmllovlll: lh !Sp ¥J.'Culdi bl! sp~~Lied 
I.Pfii'Oil.~ly ~lie ap;u!! ;and .IlL Ut~ ~(lmep; qfllt1:1 n:n~. 'fbr.ll Af 1Aitruld p!m::e ll\e lig!l~ oo dl;c: 
OlllllsJ,;k vf Mi.JI ...JjllKiclll L0 <GxiiJI:u1f!; o'~ ~ j I I ICim [a n,."!: Il l .... (lf i r;Y[~ 7 "I! ~~I 9) .W IJw~ 
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Ma~imnD!i T l[Hglbt 
Di'5~•10l" lhlm ilia•• SOI.I!rdi (ill rw•) 

(iuo~ t.kK:kU!f: LJ111!ii l)rdJI.'o 
10 IS 
20 18 

lD n 
41) 2t'i I 

;Sl) 29 
60 lJ 
'1D 11 

:EB 4(1 
I 

91) 4"1-

100 4'8 
150 6t'i 
2(10 &:1. 

,6._ Modlfkcilrloo 00' Li.shf l..o&il.ium: 11n~ ori~na:J ~.,pct!edi Ji&h~ toct.lioru wl!lli! mudif.cd b)' APAf"ik 
Na.flb;!J lttit!~S .~r.Kinnel • ..we, !II!:UIIDini!KI ~liminali}' lcca1.iorul &td Jllljt.13md Doc.iillktm of 
prt:!Jl'QSeil llglrts b:J a.vaid cnvimnml!n.tal eff:ea.s.. Th1.15, t}ll! ligllt lo.i;alions '11!.19"C dr:elmpedllhmugn ill 
~·Of C);.cfU~OOl!Y lll!lppin~ :llld ruc!d vcrifie3tion. Chi.~ •o ttbc ~d l'>tioD iny-oJ..-o;J 
:rooviog ~ iglru. a rev.. bu~cd &rt at leas, from llK:Ir otlainal ~ lota1iotl.$. OftlC GXarnpJc er 8 
Loctdon .adJuim•CTWL !tuc ro ~pt.oo ron!th:lcni.lon!; ia ... ~J~ lbt! Flor.i:da St:ruL .Jlzty (FSJ). .a hi nil ~n 
ith.t: nem 1in low dense Si:lii'Ub. Light #t7 w..as mQ¥cd ftnJlcr ~ ton'lit~id FSJ JuallibiiC ,; inoe the 11gbt 
iJ!Q ie~ may ~ervc: I!IL'I ~lnl ~~ Cw JN*!JiiRJ•YiR ~~~!"il. tn ol'lb ~o ~ ~~ ~nt(ll'll 
ftn[ll rerchifle oo tlu:: liglrt:s.. bird ~fikcs. W1.1(1].j be: added to dcvroc!il I~ ill « ncar FSJ lhabltal. 
Sild ill. ~ !II'C u ~tlvc a~~d ;SS(c 901ulioa ·oo ~kid bl~ 'Niilioot lfml~ ptJOplc or Yl!~l'dlife or 
lntcri'c ng witb <ih:ecfii~>~~~ (lr ~tioa l:l:ilmmissium. 

'1. Flotld.l OnBmopper S~· (Amm~.s; U.WIVl!lr\lm .fJl:arid'a !!9) (FGS~ FGS is fc:c:h:r~~rl)' 
1111d stll:tllooi jnecJ U l!illlf~IJ:!i.l:r,W., witflltJS'I Of~l)._igg tiJe ~~for j;:'OpllJ.MWJli OCdin.c 
(USF'Y!S 5 9"19), Th fGS l:s. <:lldcm~ to~ aootli-(;(:tl illy pr;illlc resloHJ otthc: st:a.Rl. !I-US lhat.lr.t 
i.s oe~zcd as. flat~ 6te-dtjl(:Ddtrui gr.wbnitzs ~1tL R:·&ttt!A!d !bruin. {tJ:S. Air ~a roe, 
lOOO.l. Since ~'991. the FOS pi)i!I\JIMio.n M AP'AfR lhas ded LI"Jil.!d by ovr:r 93 per·cent:. ~ •.n 
~Dul.l:e o1"1!nl bUds 'lo• 12 {lir;tb. in 201l)7 (l"uckm ~ •• ::008). 1'bc ros "1B} ~ uolta 
a.nd cllJIUII: knt.n'M"l ,.:igbtinE!5 m ~s 111C: WWil oo f lt?:Uf": I l , ~ i¥.22 Ls locntcd whtllll.WO mct.tl"5i 
nflm.~JWD 'FGS ~cmlories. 1be poJKJiaooo of the: FGS a11 AP.I\Fk tllii li'tlfit:llll!fd 81Iib.lc "l~Xe 2001; 
~~~~. Q ii ~ risk or exiilpmoo. and rn1ms 'P"C: ~n'l~fil il'l n:~intl ~ erul.ln:! the Olllltin~ 
¢Xim.no~ of !lila ape~ lets oil APAFR frl~u,C'I. at. 200.8.) .. SllitDN!! ~C'.S babiblt i!5 fo11nd Deti l'ig.bt 
Jcca1im~ 11118 'ilu:ougb 22 llkMlg Ole GSI!!m edge (I(C~ie/BI;!oo ~.1):8C!Si 1111d li.g.l'a loutioos iO, in. 
a~~d H o~:~ lo~J8. die edge of B:riJ¥0 RP!(F, 

IS. iFlon.P ~croll ]!lf (Aphcllx:.ol1 ~It!-) (FSJ): FSJ. ,a rtdmiJ and ittlJ.'eoJisiE.d Lhrutei'M!:!I!i 
~j~ mike] in" . duc m fC31dL,1111 , ~"t'Cil:l. lltldi ~cJblliiiL dndopnwnt; a!te~d fire 
~C3~ odd~ fUSliYl~ 1'9!»~- "lbl! ~ CDI.t5C (llfll]~ filfJ!JIC m 'the fSJ ;,. lfM'\'aatloll, 
whkh ~lli\UI rOc- 67 peruenl o f o1!Q IQ.S.S ud 3S peNcat of nest rt,g kls:s (Sclwib rtt. a:l., I !)19~ _F~ _ 
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i~ very ~iali~ inludJitrn15 ~I ch.10e ridg~-'i 'Yep ted ....Sill :ui6c (wooi5WJ.g o" litth:: 'Wiler) CMik: 
!lf:':mb riJI' nBl!i:n ·and f.;r..-a,Wn15 ~'l'lllllTI o~:t o~L, 200~). One su1:h ri~. f!Ililncd ·&tuMg ltbe ~1: 
Pk:lstoocne;, NDIS primarily l'!(lr1!Jl-((Ciu.tfl (}u'oug'h the cei:IU!r qf /\PAm. KMI i!~JXWI root illstmct 
~qlrans o:l'iSUlijXJpulatJoog Q{lllc: fSJ. Th!:' four rqioos oft'h~ IFSJ •t APAIFR lli:'E itfu11tifi'"d .as NOJih 
Ridgc, S0um JUdge. bolsre:d. and IU..-cr. Two of Illes Cbe 'N~h IU~ rmil Snulfl Ridge 
pnpu.latium,. am dil@!::tl)' ~~t l!.!ftiU te LIHl 1="01Cct area. ~·Jib stsbac ~iut or Lmitr::v'ies h:~.-t~d .aiCI£ti 
5001C lreeti!Vls flflll~ ~t"5 Yl.i:xtra lighlling 'Mluld b!E: iin:!ilzllh.:d. Tatil'c 2 ~Mi ttbc ·m!JGt 
~L ~W"\"e~· -nf~OOill(lr lt!e sub-1Jqllr!lllinm and ide [IIi fies: re~¥11l1C)' to Lhc p~ ;!U'C'3. 

T.illle L !Jlla-J:'Iidill ~b Jays. by ....rAF.R. S•n-er 1\tt!:ioll 

filn"ey itq101 i'on• Rid~ So:ttth IRid~ )Jifl ... i!d Rw.er 

lfi~~'JIII"'Y m Stabk i'SJ SlablcPSJ "NI)n~;, Thi51 Riioll ~.Thj,; 

f'rojKiAna IL'tl' k tJfitil 11fnl!g [-cftlror.tca odflt!. rttJt O!:CW' rc:,io.n is I ~edl 
soutbv.11:s\ BrwvD !daog dllon! 1br; p:~r. aboot 0..6 mllc 
~~ p.mfTiel:eT :wutfrwe~ ofli'I·RC~ge,; w~ from puimcta 

"~ perimeter nf l i~ '\QJ\Jld be wMr.! liJI'tb 
:Bn~OJW!jlrtftt IEdi.o. Rafl# p1aocd WIJCII.;! be pllocd 
lfagallf3uyi. and 'Ilia I 011 <.'tuuUc 
'W4!sf ~lliiE'l~r or !Rarlg~:. 

A l)ll!11 aad AJ(II!• 
'PIIill 

V.ar.lQQS 
MGroups l2 t~ D + 
#BiN51 .A4AJJ2Y 29.Ail •6Y 2S1\fB:Y SA/5Y 

vr:raJC Groc~p 2..:5 H I :u 2..5 
S£2ie 

Year: l006 

' 
NGroupJ 21 l S ~'2 4 

N.B~ 46A/8Y 2'9AIBY 2KM15oY liAI'l Y 

A'iicctagm Omup 2..S l..:S .111 :3J) 

SiR 

G~ ycam JCjlt'CSftlt tM m.at~ n.wtl'bec a( group_,. m!!IUI n'llmbcr oflbiNb. md mean. lf<IX!.JII size: af 
.all tltc ~ combined. 

I 

I 
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9. Rcd-Q~ W~la ~lb!JI'q U;) {RI;v.tl. RCW i5 ~L)' li!lied.II.S er!Jti~Jt&l~ 
.si:MG--Ii~odl ~ tluurtc«.d. l\CW~ jnbt'bil. iiitpti!r:.. ~pine f~ ; ... the ~·udu;:u:iib:m [laitad 

Sl&~ and p!efet o ilt:.it. lrlltUJIC loRJictf piJ)C:SI (USFWS J 999). R.CW :JIQI1ll!Biinfls. a.t.!\'PAFR &n: 

ennsldBAKI !!lllil l~. beitlg ni1Bli¥t~ UiiL:han.gcd &alii ~ ~7(15\ pof.lulaUoOS. CIIJ:Stefa IJe spR~~rJ~ 1IJe 
~ti-.! runge "Aitiii:O;nl;t~nl:ra'IMI &milS in 111:! mn:tb~'OOdl'IWiflii, ~em, .flftd cast p!lm or 
~ rznge (US Air ~e. 20110..) (ftguAtl2~. C'um!nlly.ltbem Wt:re l8 ... ouuiqed~ c]ltlrers.ilt 
APAIFJI.. UIIU ~~ ~ 7 PJ:.W ~ps. M ~ c::Jmeii"S ~~~~ ".acll¥~ or l)ladVe rmoual rr 
RCNIUDC.nl dJJS:erS that sup_por:IM J~ fm;r AVnic:s - ~ ~mlioP,11 ~ .wi~e 
~onjhll)flg fbr O«llptilC.:f- 1'Unmanagtd" !CIIlStel'S lad; so[Uibk ~1 .m: idtl~ RrbU:d, nPiunlib l}' 
10M rcocwpltKi wi.dteuLt moocsr iJ'III~ {B<:I~Jill ~. •• iJ)09lJ). Wicll R'.p!'dl to ·~ 
~ k.linn ithm F~~ Range pt:~. p.ti~Wrt~ Jibe nutdJ IIL1HI. ~ APAFR 11ld River 
Ram'h i.'IQ'ell, Sll~ r.c•IUi!l RCW ru:l'i'ilrll lll1d illiildi'l'll c!J~ (Fi.g'w't ~ L)- J\I'I ~K;ti'PC: ft:t:!'lll'lmetu 
~ UIO ~iv~ dl.l~f51.ft lllQI;ed ~'the """~st lf!pm peri~rr,~ugh rn iil"'!lGtlj nn il!. An 
•~ive~L ~ - locfftc:d oppro~ldy~.l5mile lim ~Ollr'I~R~~~~r. 

•o. Bald &Ide e'Hatlaoorus. ~hsb)~ '.l!hc ld cadc hD3 k~ .PIDtccicd lllllbc U • w ~ 
slna:: pt!l~ ufihi!l naht Eqte r-rmui:ic:n At[ of 1!1«1 ( 16 f'6:iQ. u rxU ~G~Hil~. ~kid ts~ 
\lfttia.Jgo fi:ti!nl :r .and $1B'ID bts:l bi;IL wm rtrnmoml Ibm !hi list lXI JUDI!I 2i. 2001. doo tit! 111 ilr.unatit: 
rm:::~::¥9}' in popolt14ion- AB orf'OM. 97ii' b~n Jll~·ofibQid ~·~~ occumd ill the l~r41 
~t • '2{1- ~ ll!l p>pqlmJoo c 1963 (U.WWS 1008'~ 'Ii1lrce ~ ktcatiQ~I~ ~ur jn 
APAFR. (lif!lr fl~ i L)_ Noo~ ~frtt.e ~~B l.oHti.o.r...ll flft' .oo Oil mar the- pu!Jr.~tH of tit.c-~~mgclill 
wh~ iM RSLS .... -a~d be i:nMbec:L r(lrm ·~ l:lilr:l ~!!lnth1. i:li locmd il'r~ Ecoo Rm:r,;11. 
ap,P!:Jwmrtdy 001.11 mi le ifirmn li!!,lili; ilrlll mel ~6.. ~d~li'Wll ~the 1.V.Io. 

J L. Ewmllodigo Sriakc: Clizym~_hcriii ~s CIH.J)C:n)! Tho castmt t~lgl} smK{l b. fcdm11y and 
lftl'I.H-Imc.d M ..:.lli.Cu«L 'lttl:!l a. t~ .ai.Ulru. kn~~ d' GIEJ~t :1~ Is. btu.;-~ i:r~ CYI~11bcal, tlld ici, 

Dlli}-VI1001tH)Il~ 1~1:80 iirld:U am bownw U!il! goJllx:ir ll.!:m!Qs:.lllm::rMO 1D .estapa !M:alhl:m ~mes. 
LDS:I. or h4tHifr[ and ..:let lim;. gop~ ~J.5tuise popur.Ko:rw ~ ilfM: hdi . CDU:.RrP ia tile d5'inc or 
e..mm intftg,B nak~ ~ · !\!, pprotimatdy :5(1)(10 Krt::S. of APAFR 11pl ce u111 L'S 

~E-. pntcn:i tmiljtlli ~ fuc caacm il¥ligo s..W. 'IhcSJe oolaftluc.ltlc~ IDt:.II.Jde oak scrub. p:il'lll 
~llldBlioo, oak tii..lfll1'tQdl, pi :lll11.'WOCii:IS., §:abd L1IOC ~rub. rlr;)! pt!irie., .h~ .s.wzmp. vl!tlam!l.s,. 
ilJw;j dlsrotbcd · SB'Ymlcunf'~ ~""Iii~ hatJ~ ~(Ill or DaT ~ (Bridges, 2004). 

1:2. P[g~wi.nl!i(Cli'lmiiil ~);; PiE«Jowi~Jif. ~ .&d~rn~ 1brc31med ~ie~ i.;. 1m t:Jm: p:~~C:nrrlal 
tJeort. bel.b11gjrq: ID ~ 1PC8 (imj]y. pj~ M!CliJ'9 in SJmib. \'t:,RUWJt.nr. ~y O!'Jk ~. mi 1'1 
k.M! .11 dle ~ Dflhi,gh - ::.. :K&ctu ttG~~lM.JM of ~wing m sbtJ,m m Ji~n!J ~41 . l.e..W ll.l}dJ 
Soout (2110~) am:Jicd dk:: Ji~b hi~ mal lbai~ disl:ribWoa olp:i~iqg A:PA R 1m:~~ 
J'I'O~~ Jlhc rmr qllmltil'.ali'llll dmi 00 tfrG.m c lw':ack!risticll fllll' this spe~;J~,;, Til:!)' C:XR!l"!~ ·uruq~l,.. 
mlfUJll itldind:i!.~ (M'J Sl!¥r:.Ppei'JIWI~I14 ~ts.llC APAI"'R ~ki~· ftom Mu:J1 UDt£J S..::pcmbcr o.r 
<OcrDber. '~bey oond tiurt 1hie fn:qr~ aftlli ~nri"'· ImMI!ii lll'ihe: mM III"'L!i"h' r)ltlolt ·t~d pnh:..-':linn 

,ll.ll.d pred.ati , w ygrl)' swviiwl ollildtriclla l~ vsey JNttb abe :2UOn IJ1d freqJl!!llCy of(m e"'erwa. 

L 1, WilewQcd {?oLf&oo!.:llll ~): Wtre!A'Rd, iril!dimll thea~ s~ i::; :11 :;fwct;-1~ 
pci!'\Till" L, ~ tu~iib 1tw Oa~'t!R f'otro1m ar JIIOI'Iil :!1~ dRs nO'! after! U'fe: beyond ltiC ltilrd 
}ftll.. "fhfl bWJ:.LhL if&i1qJ Ji fa ~It; ,p;.q1.11~m,s_ of~~ iYtY, bcun rlLW'411 VP~ ~~ 11UI.II Il....:r.vo 
olp~giiOOwing. W'ir;t':.,.'CC:d is ncarl~· rcatrictc:d to dtt i lorltb xri.lbCDIIlJOOnity ofslli!Jtil-co~l 
Plo;ilh. In~( ~s;.""imw!cd~atongr.eta:aks. di s~: i oes ~~~~t 4PA.Fl 
-------------
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~4- UCfiMI' l"M ~ (Gafh~ ~trm~~): The 8Qphcr roi:W~ i5 :clDCIJtly ~st~d D ~ 5CIItc­
tltmal.'tii'IGdl ~~ A pci.JOOo 1.0 Lkt 11lii spoc:lcs is tutll'C1VIy UJ:tOOr ll'e'\'it:w (liSflil.-fS l OHJ.L The 
tortGise is, rc.uocl prilliUIJily wifhin m~ 5DJu!lhiJ!5. i1.lld l)pliill gt~s:siMd oooJo,gJcaJ .flMOGia1ioos,. ov,bcrc: i~ 
e~~ .fl tliVII:! jj.] jflle hm:m-w far shefu!r f'mm cli:Jnatie M't.n!mi!S arn1J relb,st 1EOU1 ~lO ' fbe­
primaly r~~:s ofp;;td ~onoi9: hlbilnt ~ :sMdy ~00~. ~I] ~y wifh plm:r o:f"strlll'.iglll!., -.n.d 
aoortdRnlJ rooJl pi (forbs. and ps:c:s). ~il!ied fi is~ ·r:ml))o}~ CO nnillflig ~ 
oorr~ 'tf 11! O® ~R: Ma,y md Ju~ and balm inR. OWillr; firtlm AY~ 1hr:goltJ 

F((.tiribc.r .. ~~ bJ.iitffi!,!ij 8C:f'IIC ~ ~ l~.blw R!r III.ai!J' sp.:~ i l~Xi !ill!: 1~ 
fedelfUII)' li~ RS1em lodig,Do !'illllh. A WfTI!er oilhe .tUPtu ~ pupuj~ is cw:remly 
LqJ!j:~ Df ,\JP';\FR. 

IS. iiglmorr J}i_r.ls: ~ipno.ry 00.-Qs m prot.o;t,cdl by Ot:J · wry B.ini T'~ A~:t (191~, 16 I!JSC 
Scc-tioo 'TQ3 .:t sen.) md EO J 3l ~ RCll~bil~ ofF«ir:lfll . f:!Kir:s ~ P'~ Mlfp:ut(lo• Bi___.. 
(2 00 I,, 11 M],gNI(Jf:'[ D.lrd T-t&lii.1 A co~ rnmg It 1.U1 l'arwflii LO Jci ll. G&,polfC,. (:(J[Jcct. ~- buy. sdl 
sfi:rlpi ~ atapol!t lisu:ad hlrd .spde~ inehxllng tlslr p;UU., lfit!iti (It ef!;gt. ~n ts::s. a~~ ll.l!flrof!MiiM 
~ ptn:na ~i ot!ta~. ll.l!Jdfr 00 I 3 IS6. redi:mJJ ,age~ a..re requi:n!d wjiiJiD pS~mll~:d ln.w. 
llmln.hifity 0~ moail!S, bod pry lpml~ md Elg«tCCy nrl~i[l!]:!i tto: 

.1. :PPM 1m ~'a&ill iflblA .ofthre ml~ cail.'io"MiillM by in~~~ bird 
oortSI!n'&tioo pri:n~lcs, ~ag.JMs. and practiceJ; nro a:s-cy ~l'ifles., ~ by aroidim8 or 
mlnlmttilt8 lllrttf!l:e lfl'l,pw::ts m mi~ lhird n:li."lurr.e. 

'b. Fn!rn!m q r lli}IQc JKll ltU!~I'!Ifl Bl d'CUIIT!i;!WII @lr.et'l!~hlli 0[1111:: Cfl~FiXTJDCliU CO" me bf;ncfi~ Clf 

mi~cqy bifii. 

e. ~ , i~ birdlllu!lmll.l! 1111d popcJntioo ,wm~~ron l'~jpl~ ~ md 
pntf~~ :irllb~Dt)l plans .ani! pi~~B~iog prc::Kte~ and O)Qfd.JJJ.1'C with o1he;r ~l)l;jJ:a a 
rn)jj£'ed~ruJ ~ iii ~dT<NL. 

d. Prow-ide 1ootiee to tbc US~~~~ iid~,"art()l; ofiiXInduclirtg.m il.il:itw111 db! i:!; rn(l!:!lu:led to~ 
mjgmwry !Jlrds, 

( ldcobif{ w}J~ IJninkinl:loaallta.kc ftaS{Jii:lbly «lb:ibt_l!:!life IL!:;I flgt!cq' .-crtinc.!ii jl; lhg.VJin2+ QT i!s 
U ly to h G :1 ~Iii OI~S,IIlh"tl «ff'e:Cf oo m~ry Tif:d ~tif.l Sre !XlmmCD'l 1100-'lo"C: ... 

~tt:rn':nrlr. 1bJi r"lnfl io: ... r~rnpil fiwrMnh11Yinlll1n oo-min pe"J"rrti['; f.!w ~1M'~~ e~ .iltlpli!<l:)' b~ 
tbt mlli~ nadiiii!Q MJ-rv~i:~(Bwdc ] '2(11)j), The. eump W.l!l gnmu:d ptr ~IWI 2003 Nmcm:t 
De1mtm A Lrt.IX::u:imtion, Afi (NDM) mil regula1ioas. for •ba ~ ()f :JlC=ml~ fnr inci«h::M.!II 
f.d:m~ ofm ivatOIY blt;:l~ · g mltila.lj !lmining uen:R.s ae finalized ~n.lOOS}. Th 
S«~:-~:rary of ;X [mcl'iot I,:; d~~1"Jling II'Al ~ ~ ~l:d 1b¥ tbc NDAA. AJl'AfR Ia looaNd 
IJI'Ida' illl'l~ pilhw..BY cod red 1ir: A~lmtic .fl)"lWi:p'. Trc!!.t~ mi~ W11!miitl...t ITLII.J' be 
:atttm::ted [lfi 5lll'ltwe "' ~;r .lind v.'CC d hi~ oo or fl@al !ltiz: ~- r.tarjar wtru:r bod~ in (he ,;turfy 
:8J'!Ca ~ 1i.a1a, A~.k~ Ml!letlc C'Rek. l1l1il the. Klsdmfl'lft; Ri'v.trr. Nurru:rolJs s.~ .nd 
m~ ahmugluwt the :are~~•oo pi'D"hlc :aqp:ul..:: !ba'mLwL There ilreJ two n~, miimtory 3C:IS(I[Uil: 

!!aU IIJid s tin _ _ _ _ _ _ _ _ _ _ - - - - - - - - - ---
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1 tio. ~rmmtim of lntpeu:;lls: lb. ~ls or pot:Millal lmpacti. item 1fK: lm.UIIa1itlll of the .R LSi 
f(K!~JSU 011 ~ dearicg a.11tll temli'l\'!1 oJfma,sml!i llsbltat. ·n.e lilly. • of ~terrill im~E! ·lnJm 
~wn oHhc RSLS ~ fow~ an the lieht (lll"Dl:IUI.::ed ~}! tru: RSU iindJ '\' e~tdoo mubtdi~ 
'l'llc ~ro itsdf is oo1 c:lq~C(l11.:d ~o gcna'.Mc .a~itllc: ooir.c: ~ide fr:um ~IID~Pl5 L lc:J.'w ~rte;:bi£111 tuum 
'WtMtl o~ e.g.. Noise from op.:ruloo ~A'O!Jld be ~ .ml!or i oom~n 10 lhJ: exi:~;tiBS. military 
li!!IIDR :an.t1 ~ envlreauneM ~hldi jj. oomlnw:.d b)· -~II'Cf'.lfi ~l&h~ Alm!r' ~Sroowd tr• il'lin&. 
rm;k:a bur.dles, .and IDI1!m.1 00- i~1udicg. ~and ~t ~!'YOm!!! 101_~ 1m ~ 
noi~ tm'Vi~;a~menl. 

i 7. Co [ff lysi~ ror Pro~ Birds: lighl-cmis-wn imp!IW DR!~imi oor rno..sl! 'bird 
ISpedfB.. lliiJ ~~tali~l.cs .sc~d01 p1~ U1.C ~" ·~ •ci~flc c:ff;f;!t$ !IDd pe!:t:L'i_n..'lll ·to aJ 
bln.l SJR!t:Ms ~m~lyzed in lltJj dacl.lfi'IDiL. Them a pow• lal for II!Jhts ro btillretllly aft'cd ftln;girig 
il)(!lcrvtflr g~ IOCiti;Imlll (~.t'ime ~ie.) oc •[Jo e~:pandi f~8 ibtti!l of~ lhar ltcu:ma.lly f018gc 
durio tne dL_y. Thou,&b di~ lfwm:tl. .sEIInie diffW;ioc; l;)f lij!.hli fmm 1.bie R:s:LS is ~~:ded fD nad 
the .groundllK!d SWIO!Dldifl8 vcgattioo. Biolnlli~l rl!.n1Ins ~~~ t(1J fGn.,s:ing. ~produlliMJo 
patt~ ffl'J~Il. eomm LcalJoo,. alh:llll~lh}' em affoo1.cd by 11titl:i-ll l£ehC ~ 11\d 
Lomgroro. ~Kl6). A 8~ p.:.folllJDd 0 111 rJ11~= d'f"-C(;Ii! !!lf:iU:lilw~ ~~~lllg QHII:dadk-ta led god'wlts. 
~Lintom lm)a~) ic wet grr.:~SSimld h .blf:lli !I;"Dnd!JJ5ed Lhw 1f:Je d:!ruily ~r~ 'tilts slll!f.itl) li:ILU 
stdisficldl:r bwer DP Eo Jll)O m.:ten (m) .IVA'aJo' fmm a.~ 'lt.ihtinll ru tDOJ:twu.y mnlcnctraJ "~ 
Snl'tfbird':s IIBY lbc imj*Ccd by aomc: ~ ofartificfll li 'I11c sccmintb' e>:tcn.Jed ayfj hoon 
c.ra1N !by artiftcb~ Ughrs ~ :s:tJDC birds to !ling at m.satmal IJotn. Sc:l~t~~lm ~ ~ ~_rmli'JOO 
thtt mcmdcd .dayl]ght liolirs c:m llid'oofl fotl:l)' ~ ~ ~d:rn dl.:u1!1Jons,. iliftdi eha~J,glrl.g 
ml~n st:tllldoles {MolmiUlr L1. • L .. 211106)- Allhwg'h lite ~es <Lire;i l'lllxn'm did f'md tb.t l~'hLs die 
l!lASI bird ~-J !Pldl ne~inJ bdm,.•j~X~ '!be type: oF ligjrtine ~d fu fu Jt.SI. iB iealty 
dilicRrit from (he 11CJUirr.g m t00§C studic!... NoUtb1y. · dlfft~llces lncl\ldc 1i ciO!C.t ~-patlid 

8CfH.Uit(lf tlJ · li&hu; ~ tlK jii'O.JiiOKd R.sJ..S; u. ~ IU'\!3 o l"uiHtmr., bipu it'l'l.l!~. ,and 

clD'wilwllAflydim~edl ilhmunZili~;~C~j andl111 t}'llil;~[y cti(i'~:ial while l ight~ u op.pnso::ll:fl~t 
~[ng;ll.l- tulor:. U. addimiiJI'l!, 1he li;ghls Vio'il]l ~it wn-..~~h~ ill OJ~ i~~ .md ~n pw1ioDWt~ 
SJXGinrln~ W"nb ~~ w ide - d with th:c Ullde:rsr.arullfl'8 thllt .R.SLS ~tdd be- SJJR~ 
I]}.Pftl:Urmrt~ ~ mile· 11J1M such 1hM my dl~ ilrut~ml&ii would btl ¥CI!)' 1~1 in 11illUA!, lig1u 
from m~ o~1C!1li ottllc- RSU iiU! 11igliL (nUl i:ftt:tudins :mai~n.mee ~lim rites) is 001. fi~r lo 
Ad~~ I)' wfl'ucf ~ t.d_..ndly pr:vtKI:i:.:! ~ qtt~c ii.l'l, int;:lu~~ rgj'~ l;ii..._ .tt"wlc-4 be~. 

II. EJ'hcti; 4[] FGS~ FO:S hubitM wn~ld be potaltUIIy slJ'~ctcd hty RSLS ~latlon ~ ciglrl 
JIRJ~ liP' ~alioos (Tabk 3). • iUL~It li.shJlil•g uftitls Mlif~,onuslfJGd. iDd -~~~~ 
~~d. flO ac .and !lls.tl.tl'han_oo wuil'ldl be ~:mlioed Eo th!f iml'llCdU'I.t: 11m11 Wl'l the llghl_pole 'Ml!Jid 
be pi aGed. t'ov.cr ~.chain !It'~. ii.B:l nlliek,s 'WUuU t~;~~ bri~:foo~ di~es w rim.s. the 
in:sts:JI!YiOHl nd <OOald ·tempeta:i'liJ .Uftd 1tbis .spll!CiES.. PGikinll ,t[ OJ:1. (2{l0J) found tnar: ~.,; ~ IT1i 

of hal!iial ett~ ~ .m popalaJioo ,; i~ ( i.e-.., tg(ldJJ.li(y~~ Jli;prod io•) ~d •Jw ~ >4!00 
rill from habim h'4.fges (L!!.., fuRlsl.e;la~ wiU. ~ooo ~J m ill .a00 cd;ges of mp_f1)W!d ~) 
Wfll"'l ~~ ror n;pr:r;teb.a:ti~ ~~roc oced Ftail lly .l.c.~ po,pll18'tiom ~s). h i:s lkly t1w 
lh:t: llll:d:umim lbc:llin.d t1Us cd@c r::Jl'cct is: ' 1' •IL"f O~h"sl pttdialioo dullli".:TI\0 c:Je,...w:d pcre~ 
(PtOOM a.fldlVkleey 200 L). Ut'1fmdlfi_@d 11glrt ~s {IQ li1Dwl1J in F"~ )) wiil ljl:~:liy fimc1lioo as 

:vsled prclaroc perehJ!s :a.nd ITt'iB}' m:!.V!lll in in.::~:e~ ~ ~ oo ~:!mill, "Bt-ri .. FGS 
poapui.Mi. ... ,L F'w oc.uu:~ ,~b:~!Kiut IU,d v!ha~ (2'0GJi) fQ!O!mJ Lhl A.J[Jt;rl~ l..~o<:>ir1.;h IP.r~ Lw ~rnu~ 
t.J.S,Cd Mifil:l lll peA:~ m 1;111:1 gfb:n bn D.l'tJua1 woody V<C,fCI:a.tlori IL"Jsollfh TC'lXilS OOIUiil.~ prititlle 
gtmulands.. In 9fde r'b;;l rcdQoc llhb .cft"cct. btAJ ' 'cs 'IN t1 ltJc inm!Jed iill t! nui.ai l1iitd am figfl t 
lof;nl!.ions # I J- m wjd - FGS hn:lw m Ed!o 1~ _ _ _ _ __ ---
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Table 3. G ~ (fP~II' !;Jjllllflll)'lllt nM111~ Wi111ia :580 !Feet .or· p-... -.WI 

HM N••r ••8.'!1 Llt;bit 
ID 

6 

~!'P¥V 7 

;fl 

I H: 
]9 

Echo ';!B 

l l 
22 

- -

~rwbl .. f.:mbiw is &Jwu:l alttJ1S ~~l lcM:&il."tlUo (Jfdv:!. mmg.c: ptrimet~ Where ilic Prop:tsd A~iol\ 
'Wl}llid OMiur. tr o11 IFCk,-1) (1£ DUI !A'il3 iJ'i»lJnd dluriog ii. ~.)'. a:11 tlpa""a1i-aru ·'I\'{IIDdi stap a:nd Af'AFR 
N111:U:r11l ~~ v.o""D-uld be C'(IIJtDcti;i:l imm~illfilf. A "PA.fll 'has d':UtnniOE>d thar !I.e fr~ 
Acdoot rna)' •l:l'c:.d. blli no41lke1) ~ .. aac:lr affcd £he- P<J: f;:Jr &eo followi ~,;ore;;: ihe •~· 
tl~ 'Will Iii:! !!rtllll1, dUll dis~ 'Will l ac leltl~ • .8.ftd blnil spike! will be [liBUIJedi•o IJX'C~t 
lm~p; i!:!rr:l l,1.$ll by ~"'S ~rs. 

1 'l. ~~" g(l FSJ; fS1 1Jillil.Jt wggld ~ pgt&:nliillly iLff1:~;rft, by RSL-S iWVIIJIIMl ilL H:1ut ~ 
ligb1 ~io_na (fdllc 4), :Silli:.C cadl ll~liDt oo i3 s:cJ~ed CJd il10e~rdy ~ 
noise aod dl!iiUibaft.;c 'W(jUhl be oon.fmcd ro 1h:o immafl lite II'C8. wh.c:rc: ihc lwY pole 'IM"'Okl be: J)ilc:ed. 
~'Wtt ~ua&rS. dlai:n ~ md .,-d,ld£!1- WU~JI.d ifl:l'&ltt brietou~ di~ec~ db:rlog thE ~Miallutloo 
and cD~Jld l:m:m.pc!li1ril)' .a~ am !':,Jill! cia... While lln!e -cleillint!l :in •the 'lit:iniry of•lbe tigl-tts may be 
necdcd, IIID rCieRRnl! of().~~};. send~ 'Nlll be !!'!CO~ for imtall;Jii;:n11. 'l'tN= new fil!fit."' n:m.)' ru:g:;LCi,-e])• 
affc:et IFSJ if avW! prcdattiiB usc rtbc:m .u p::rc'hE:n1 spota. Woo1fcndcn :and fl~Zp~llrick (! '9'96) 
reponed lft&t ~rub-ja.:ys.IIJC: 'Uln_crablc- w 1u·erlatJoo b) r.IJX"OC'Il Ill CJretDbcr. Mac\':b., .arufl Apr!!. 'Wheft 
.lilgh 4cru=a"tles: af mptlt!g aoclflim.t:i aDd fdcoM m ~nl. ·fbe, Air .l"a.fiilti 111 iitSWl bU:d !:pike!': 
te ISLS I~ 1~ within m tsbi\Bf nwtii~Btt anib (HMU}: 1(JlJCi~jc:!111y= Ji1l!!i 6. 1. 1 0.. ~ '. 
J 2., IJ, 1 &, 2<1, 2S, 1:6., 2-7 I1IXI 21; tc ~~~~ ru('l!!lxs Fmrn 11Smg thane: pen;:lu:.s.. Bird spike~ ~ ,Jt..fl 
effC!Zllw~: =md 51fc: KJlotiiXl oo deter. hlrds wit:hoot hlllliiilo.g; pcopl!:' I)J' .....Udlifc: or ~.rfc.~ Wtith 
el~cl:rical M «Jmmunicat:Joo ~lem!l. 

Scru& Sllf Te:niml')' a•d Sites WirbJ• SI)O Feet· of~~ Af;:tiD111 Lizllfipl 

Ru~Lilht 
RIIIJl'C! T~r~m· B!"((C(Jiq? G"'liJ!' SIH· Number 

u 
!I:Jnvo. WARi)9 ~ J 

I JO SEt!Pfl9 y 1 
cl'ii 

IFUJ.troi.i'il!ntYtt 
NlE.X'IW '!( l 

I 

' ~N'fr~ y 4 
"19. lid! (II N'ORE0-9' y : 
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APAFR I'! liS de[£f'frt].m:l111at W: f'tl!llfU~ AaiOOl may~. bU_~ is DOii lik:dy ·w ~!"iCI:p· •~fee~ Ulc 
iri'SJ fi:a 1be fDill.awins .M.IWl:lS: 1M daariog of ~rub ttaL 'VIllll ~GUt~ · til cc will be 
leD'Ipq:~nuy, ad blrdl !rplke~ wrll oo :imw.11~d ltJ pi'!o'"Will lo:n8 ti"tm I.ISC L)· FSJ predaio~ 

211 liffMS~ of Mise i!~ on RCW:. Lard dcarifll. m~U:ItillC:IY op!r:.linni. .nnd c:anmtlldiJ:Jn 
Dl.a)l dl~ kc lH.di.-vlduak or .JKIJ=Ill Ions:. PIJI38lmg RCWs mJl)' ii'Y'Oid ~ w'h~· ~QillSI.n.lctiol'l 
is oc-e:m:rimg; lhOVili:'I<~W. :iliMa1lZ1.1!loo woutd ool,- li1B1.81 fe'w dar~ d~I.Wl toe st.owd be mioor. 
ne!lfiE l;l Dcti wo ttJrec ;;. 0¥19" 100 ml!'ler.; rrum [}w l't5lm!lil RS!LS flgflL llCW~ taO aocllmat.c to 
~.:21l!P\Sl~ MJjH ~~~ !fl Mnpt: ~I) Ill ~~ 'fQ9il1f}¢ w:illh mi llUllJ plt;!R!Imn£1 futd gtoundJ (lp:t".Uio 
(Del _ 'f ~ at.. 2000)• Potmtill d~ ~&I · g w~mn iD1d rcuimenmn:~ rA'Daddi 'bt! shmt 
'cl\'111, A iimnll iool\i!lst jn llnmta:l1n'ffic !lnriq maintaumoc uul :rcpa~ for (be:: 'R.SLS W(luld l1(rt 

' d)" t1~L RCW~ nUiifbr. 

2 L IE~ Oftrree tlbaring illli RCW: Na R:CW ~CWi!y mm 'WOI:Jh;~ ~ m11'11i0>\'eil dutiog !he tlt!IUW!g 
~~~Riv. i::5 fw R lLS i:nsll!llfliiog, bYt RCW [~gc.n.~ldbcaffectedhy ioon!IITWI¥JL' of~lJ at 

~few pr~ ltght !Ot*lronll. Sou~Weeninl1=1oridJ R~>eJY Un · P~g G.Jirk'linelli foli 
isf!r 'n11il~ Stan<brd £or · gcd Stall lzy for RCW!i (USF\\~ 2006) ~~ gsed ~ tDt: hm;is fct< 

dctMin:l 11.1:: crr.c.:.ts ofpll:H n:muw111 tin RcW. Uniltt ·tbuf: 18uideiJ~»j, t3dJ bi'eedlfii palr !!If R.CW 
must bfl\'~ at l 'JS ~!!I ,of ltlragina habitat, !OOMtldml!j m!'i~ ofr~iftli¥BII!Clgo[d(·piJ"'el,rnlll! iw 

~lm rpine, lilli piBD:~ pine of e'i!tter ~(c:;s. wiiJbrn (111 t:"halfmi~ ·OHM c ll,ldff ~t:H. A 
miniiTI~ of l,OOD ~ ~ of pillC lms:al .RJ:'el milS! be a"i'f.ibl:ll .. w[fuin ~.Rands,. :t:1 ~ 2.000 

· f~C;;t 9f'fl{ s: m ~ ofp~j _ .. r UH&D muc lliiba-dlllllNtw m JUH :hr;tgbt ~i!JiiF-~f. 
Tbt rwtri'Jalodcr C&'J ~~XM::DbL uf p:I11Ri l:m .... cta!!C'I f~J~UT i.na.:lms IU1d ni~ 1rdles DHH. 1ha IUlldr-.i~ 
prts..ml&:l m li~fte 5, ~r«rrww:e!.l f.!U~ pi:ne ~ l!R8 wii:h the poor-r:emi'J\'1~ C~;J]wJ itiojli for IlK: 
c:l~~St.crs, 11!A1 RSI.S llillt ~!:!UAions. l igtTt IOC:I'liom wilt! IIi .s clu&kll' i'lfi"Ja that&. .ru rcqlhrc: a~ ~::Jt:t: 
e~~TW~~l m;ylc m .;.ortdus'joo o-f "'no ~!feel. .. Pine .l'm\(j-W wltblll-11 ~c-r ld! docs. not ruS'Uit in 
II ~I'I:Afoe offu~ Lg[ bdo me lnltiliraum ~ W<Hfhl "'11101 1~1)" iii4WtSGLy .llfret[" RC W 
fof.llig- U,gfTt:s 1¥1.112. ~3. N1 o1i lil1d Nl 7.n within RCW ~iDj. habitnl; hl}'lli"ner, (JJey oeidter 
~ tiliiG tfiwg cr trWJ c. i~llli'ins: ww:uld ll!lJl ~iably Mute ihc qll!!.licy of ihc ·~t fl able: 
:5, ifiJ!II~ ] ~ .IJld 12}. F.v~:o ~ -11 ~of ~lll!iOnal)' mappib,& was.~ CJm K! ~ 
eff~ct5 to 'R.CW ~ the- STM!I Ill:l'll0\'&1 of tAl Mbltilt l!ii UD~VuM:htil't. ln.i:!3 nmo¥111 lw lh~ pallmlilil 
t{IJ affe:et RC'W forage lutbli:a:l ~'t~ 7 ii.Dd :5-4 f lr.abk: S). ChlDtl J ~I)!· ha!$ ~.Sil :!!~ttr.o ot 
fol11.Pnl lm!iat aJd has; Om mlll'ht'ntm towable ~~~(Iff~ (2.0.00 ~ fm) :fur p]~ 
~1!:-t ttd:n l'tlrla irdJ IJB11. Twenl:)l sq~J~ae fcs:~ ofbtalllRII .j)f pines greater ili-in foor inch OOH 
wi1l ii;Jtr R lffl4 t9[PWYi:~ ~ m, lit tbls 111m lint l:s I~ ~ L% ot"m·1illlbla 
~~~for ·CIIl~ 1; ~fure.llwe «;iftt;t wHI ba .mud.l andJ di~ti3.bfe. Clc.~ 54 Cl1lRIJtly bas 
2.,tj()() llr':' f«' 4Jip[r.a gifU'Itr lhii.!J .R:n~ ifici'P.o DBH bPt ~lb.~ r::~£11lr: IIII:t.'l r~ n:qui.Rmlffit 
C3 ~000 "l1J.8l'f. ~t itr pll:w. ~ rtbtn li:iur inct::_. PBI [), Pine. rcmOVI'II froo1 CJh~er S4 will MnOYITt 

to tbr« .squa.ru fctit ofll!M.~ zm;a, I ~:U i1Jl;m IU% of the vai lbk: IJUIJIIU'IX'S: for tllat c: h.~aa. lfrilll h PA'JlJ 
~lave- a smn.ltl md dil:IZlltmlRbllr:- ~ff~t, }t ia .JmtlciJ)Ili:ed tbill ihc IX:d-!i III batt. ~~r 1 muJ .54: "'ill ba 
[GmpOillry nodi~ nnluml growt:ll B.DdJ ReiD tr11mt. oF~&IIi:na mtd mpl'ings, into mhe· fgrav bMc wi'm 
mmJW!Mm £« ~ t!ll'l-t L R"diM!IL6it. Ht:~. UN! Air Foct:e~ ~()m:hnks l6t -the RSU: m&r .a feet.. 
110t llkcly ro tld~p·CJStly a ~'Teet RCW. _ _ _ _ _ 
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T•b~ fi .. Pro.tetttd rPram Widli11 ~ J'a:t ofPr~~ L-i).iirli !Lo!tafioM 

R.a:ul'! Lipi .. ' YmrS•~ J\lllmbu- II"« N !Of]-lwd•lll M111n 
I ~ 

128 Bm:ro H 2002 

14l f'mlmL 
PiB,"CQJJ'Aing j ~003 

oGS lOOl 
Edlo 200 "2000. 

z(j 

2:8 l!dto :MIOO 1003. 

21 'PA:hQ •SOOI) 20ti1 

n Echo LOOOO lOOO 

26 I '£GtteJ 100 :;!.00-:11 

26 Echo 22.00 201M 
'W'~ 

25 &_lHi l 1500 10fN 

2-4 ~ho lS'(JO 2tJi).t 

1m &he 1.S 201M 

l ;ul DRIV-(11 IOJ 2(]02 

llB BmYo 6) :Mlin 

25 . .Elfcc~ on gopher ~DQoise~ CoostnJ~tion Jlf;1i!,1ities may esuh in empor.a:ry dil'lllr~ liD~ 
torktisc. P~m:truJCl in\\Jl''!Cd in ilic 'i.rts!a'l 'ii)JI ruJj ~I~Aint'C:lWler: 'll!o'(ll,l)dl be ·nr~ of '~be prot~:Ctc:d 
Ni:UB ofthcac ~lea In a.BC of .a ·Cillooc c:nwulllcr. The: ~oe;uiollS '!wloiU be- SW\'C)'cdi oor ~CJ'­
[(K'tlla bw:mws. mtd liutroJA-g wil] be av!Ji®d during toru~Il.EtlOrL Bot. use~ RSI.S ~~ts waul !I 
btl~~ ona 1t1 [wl) nlgn.ts prr .,.t,t:c~ r~ oo ~I}' m ne&~ed ibrimg 111 si~ rn.iRiiml. iUld lhi1. 
tin! gopher f(Jd()is.e is, DOl! a IIQCIJ;lmal.ani:Jtu), it ii ~~ly t!Urlloog•tam dl~ iinlhob.itllt 'Oil 

tdulriot' in ~J Ktliloircl!l 'A'OYid ~ull fulrm tLhe j~latioJlJ of the RSLS. 

2:6. EffC(;r;a lll1 m].graUJey lbhdso= Illil impw:t to mlgratcf)' birds 1:~: oG~eptdcd w be mltdll:l&lly iu:lv~ 
as lfW; 11Yitiiallrll!9Cifi'l1il'it lll:et.!lllft! indit-IW!!!l that bil'ds do nM Ml!l ~n ii,&ht .... ~II .and tl uo: .aro ritit 
sitJ::DDI#y 11.~ 'lD if (Rich .mu:l Longcon!, 201)6). 'f1te mncem 'With~~~ ~ion w-uufd ba 
lllat rnip1inE hi:JQs ~ deNI:c- fiWTlth::irr mflQl wum: !IJii "fitrl out"' ( lllllil iJl:Wp lfUill~) ~1:(1 
Ill ~~~I~ 'Ya"bm Ktiv-e miasiom welt: ~lftin8, pos.lng a Balfei)' hazard fl) both litd9 and JUIHtafls 
{ m.t.,. airor.ltl eaLUslon n~). Co.lll~~i. UJtnrDCJ!ilt tilitodi \'#ilh Ill oo[l and radio 1.0\\ot!i!i .and lid I 
buihll n 1111likcf,Y oo llJ001il' witii tlu! IKSLS.. lba c~IJ3Btivc :t~~..c«Jnoo iri bird·OO'A-n oull isions on ·lfM; 
helgbt oflltc !!ll:nJ{;IlJntl. lligbl ,attirudm.~;~r birds. ~!HI' •a 'II:rWen: ram si.!)Jfl'OrtEd by 8".1 win:o~, and 
llu:: eoiJl!:i' and l}'JM!l orL'i)!bL Fixed red migfl~ or wftm lidlt1-IJ:Ive lhe hishc:51. ~rdr:m C"ftbird mQI'Uiity 
fmc:n ooLi isoo11 Ftaa'hins 01' 5Wbc ~ igbls EmYe I:Hn found t<J re*!ce bird! ~iQDJ co .;;:oo:url1!1licnioo 
to'tl.'m, reprdk:ss of lidO eolof' ~hrc~M t:nd &19:1~ 1006). The bel gilt of Ole RsL~ l(ghts (ten 
f~) -111d 1bc minimBJ ~kt111 ofblnb ro. ~ llgbt :SUW!-1.1./'wJ lhfl ~· 1 fi!!t' !birds to ootl~ 
"1ill RSLS 1lgtm Is low. h.ts un1' l:ly that lhc RSLS Vli'D.ll'ld 1J0S4' ~ an aqm~ due to dM! ooJor 
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artdl apceecd ~Y of qpc:mtm ·oflhc: Jiahts.. Slxldm o£ IJ:.n:Jl ~~ 10 lit t.idlf1 to'NtiD 
n:dlea.Cc that b S1 ~bi1 (T)(Ife 001)-]ifN:.tr rr~,BJM mC!I!RinB they d rde !he lU'Wm' (Jr deP/liat:e &urn I 

!~lEil..lgb"t path rugbt) ~ 00 [he . .ype ofli u OD 1hc tov.-cr. Red 'lo'isiblr: l i!}IL WN fur.md 1.a IBve· the I 
~~lll III!'~I:I,U~ i[ U 'tJkal"iimd li111f eao.IL'i ~ ~rilr:r!CIIC W.ltll1lbc .lii8J'lC:IiOReqllioo ~CI::fwti51'Di l 
llW birds LDG durin15 m ipmn ~u rn~<vii)ML: (aunbtc:ux d Bel~ 2006) ID 1 .sWdy of b11"d 
llUI'!II;;Jjgn to gf[sbg~ ~lr:t;Jm 51rurrure~ ibirili; did i'tuf G.diblr a f.it:3J'O OO.· ~ Ji,gllt~ v.bicll js 1 1M pan o€1bc ,·iri!JJe I}Bflt; s~arum ('Po!:M et Ill. 2008). Wil[llcld:ol!tld t~lhct.s (2004) :&Ufld tbat I 

' gracocy tJird,; bee r:· di,.~tcd lhlm t!¥ir mrgl'll!my din:ctirm in the p.f'GiU~ uf:S-90 nrn }cliO'¥ I 
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4. rr you have 01))' quc.t~ tions or ooneerns: about the uodertat ing at this time. please cootacl 
lob. Kathy Couturier, Al'AFR Cultural Rcoour<>CS Manager, at (863) 4S2-4119 ext 329 or 
vin cmt~il nt kl\thy.couturic r@avonpark.macdill.af.mil. 

,t!£~"'"~' Commander 

Attachment: 
Documentation Requirements 

c': 
CEVN (Kathy Couturier) 
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McKee, Walter J. (Jamie) 

From: 

Sent 
To: 
Cc: 
Subject 

Mr. Mcf<ee, 

prvs=1573705c07=coreysttJte@polk<Ounty.net on behalf of Stuue, Corey 
(coreystutte@poJk<ounty.net) 
Wednesday. November 25, 2009 8:58AM 
McKee, Waher J. (Jalrie) 
Ku. Rachel 
APAFR Environmental Assessment 

I have received the A PAFR environmental assessment I am wriiing to infoml you that after review. Poik County 1'\as no 
comment on the imprcNements. Please let me know if you have any further questions. 

Vfr, 

CoreyT. Stutte, Ph.D. 
P!anne< 
Land Oewlopment Division 
Growth Management Dep31'tr'neflt 
Polk County Board of County Commissioners 

J-..iU 1WM' jbrgn that I am an .dm#riean,jfghtingjiN ft'wdo1r, f'G'Sponsibk.fbr myoafctns. tmd dtldian«llo tM principWs .,~:Jtich 
1JtQM my cmm&y j'I'H. I ~·ill austin my God and ;n tJw ll nitd SteMs qf .bltlnica. (.Artick 6, Cock of Conduct) 

PSa.. Noll: florida hal .. 'AI)' bco..J Public-bcord:l.Uw. Mos:t .m.. ~ 110 Of fl'OID Sola - LoQl Offitiak r-p-dias; su... Of Local ~$ -
pd:We~l'l~tod.tpablic.JIIdu.db.upoo.nopst. Your-u,.,..._,m ..... _,.~t.~eopobl:ic.dildoun. 
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